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INVENTORS AT THE WORLD'S FAIR. 

The invitation to inventors, by the Commissioner of 
Patents, published below, is taken from the Official 
Gazette, and is self-explanatory. 

This invitation should be generally accepted by in- 
ventors, as it enables them to contribute to the suc- 
cess of the fair, and at the same time gives them an 
opportunity to advertise such as occurs but once in a 
lifetime. Many inventors cannot afford to make indi- 
vidual exhibits at the fair, but this arrangement for 
exhibiting models gives them practically the same 
chance to show their inventions that they would have 
if exhibiting individually, as each model will be labeled 
and catalogued. The fair will be visited by millions of 
people capable of taking in the good points of an in- 
vention, and a nice working model can scarcely fail to 
attract the attention of possible buyers. If the patent 
for the invention has expired, the exhibitor will per- 
haps have to be satisfied with the knowledge that he 
has contributed to the success of the world's greatest 
fair and with whatever fame may be derived from the 
exhibit ; but if the patent is unexpired, the splendid 
advertisement will quite likely result in the sale of the 
patent or an increased demand for the invention. It 
will be noticed that the exhibit is under the auspices 
of the Patent Office. 

" To the inventors and manufacturers of the United 
States : 

" It is the intention of the Patent Office to make at 
the World's Columbian Exposition at Chicago, in 1893, 
an exhibit which will show that great advance in the 
several arts which is due, in large measure, to the en- 
couragement and support afforded by our patent sys- 
tem. This exhibit is to consist of models of patented 
inventions, which will be carefully selected, to show as 
far as is possible the inception of each art, the stages 
through which the art has advanced, and the final 
development reached at the present time. This display 
of typical inventions, embodied in concrete form and 
properly arranged, will, it is believed, constitute a 
grand historical exhibit of the progress of the useful 
arts and one which will be of great interest not only to 
inventors and manufacturers, but to the public gener- 
ally. 

"The Office collection of models has been seriously 
impaired by fire, and is further incomplete by reason 
of the fact that models have not generally been re- 
quired or received during the last ten years. The 
Office is not, therefore, in possession of the models of 
many valuable inventions which might properly be 
included in such an exhibit, and without which, indeed, 
the exhibit would be incomplete. The limited appro- 
priation for this exhibit will not permit the Office to 
make such models. An urgent appeal is therefore 
made to all inventors and manufacturers to come to 
the assistance of the Office in this matter, either by 
loans of models already built or by the construction of 
such models not in the possession of the Office as 
should properly be placed in such a collection. Of 
course, where models are loaned to the Office all proper 
credit will be given both in labels and catalogues to 
the parties by whom the loans are made, and such dis- 
position will be made of the models after the close of 
the exhibit as the owners shall direct. Many inventors 
and manufacturers have already indicated a willing- 
ness to co-operate with the Office in this matter, and it 
is confidently expected that such a response will be 
made to this general appeal as will assure the un- 
paralleled success of this attempt to graphically and 
concretely show the development of American inven- 
tion. W. E. Simonds, Commissioner." 

•» i • i ♦ 

DEFECTIVE BOILERS AND INCOMPETENT ENGINEERS. 

The official quarterly report of William S. Powers, 
Superintendent of Steam Boilers, to Police Commis- 
sioner Hayden, of Brooklyn, N. Y., shows that from 
April 1 to June 30, 667 steam boilers were examined in 
that city, of which 11 were condemned, removed, and 
good boilers substituted. It states further that 612 
engineers were examined, and of these 51 found incom- 
petent. The report does not state that the incom- 
petent engineers were removed, and able ones substi- 
tuted ; we trust they were, but we cannot help calling 
attention to the fact that 11 boilers out of 667 is a ratio 
of only 16 bad boilers per thousand, while 51 incom- 
petent engineers out of 613 is a ratio of 33 incompetent 
engineers out of a thousand, so that the number of 
incompetent engineers is more than five times larger 
than the number of defective boilers. 

The comparison of these figures shows that the boiler 
makers take five times more care in the manufacture 
and repair of their boilers than do the engineers in 
trying to learn their trade, who, when once having 
obtained employment, need looking after, as well as 
the boilers, in fact, five times more so, according to 
discovered ratio of capability for dutj . In addition to 
this it must be remembered that boilers, being inani- 
mate objects, are in themselves not subject to blunders, 
to carelessness, to strikes nor to drunkenness, in fact, 
possess in this regard reliability equivalent to 
infallibility compared with the weaknesses and inci- 
dental shortcomings of human beings, of which the 
futility has become proverbial. 



If this quarterly report is the average of every three 
months for the whole year, then there are 44 worthless 
boilers condemned per year, while the number of engi- 
neers proved to be incompetent for the performance 
of their duties is not less than 482, to which life and 
property are intrusted. It proves, also, that in regard 
to the causes of the many boiler explosions reported in 
the newspapers from time to time, at least five are due 
to incompetent engineers, against one by incompetence 
of the boiler itself, of which the practical strength is 
only equal to the weakest part thereof. 

Matters will only grow better in this regard when 
owners and managers of steam power come to the con- 
viction that it is necessary to place the compensation of 
steam engineers high enough to make it an object for 
men of a better class, that means of men having received 
a more liberal education, than is the case now in the 
great majority of instances. 

We mean by a liberal education such a one as is not 
confined to understanding the manual treatment of a 
steam engine in making it go, but who understand 
the scientific principles which lie at the basis of their 
calling, such as the laws of expansion of steam at dif- 
ferent temperatures, of latent heat, of capacity for heat 
or specific heat, of combustion and draught, of units of 
heat, of the comparative value and economy <jf fuel, 
the laws of air pressure and the vacuum, etc. 

A striking illustration was offered in this respect sev- 
eral years ago, in the explosion of the Staten Island 
ferryboat Westfield, 1871, while she was lying in her 
slip. She was crowded with Sunday excursionists, 
when, a moment before starting, her very large boiler 
exploded, lifting up her deck, with disastrous result, 
many persons being killed. At the inquest it was 
found that the engineer, who was a colored, illiterate 
man, advanced from being a stoker to the responsible 
position he occupied, was entirely responsible for the 
appalling loss of life. The examination at the inquest 
revealed the fact that he had not the least idea of the 
air pressure or a vacuum, of which he had never 
heard, that he supposed that when he kept the boiler 
entirely full of water it was all right, etc. 



Carpet Electricity. 

The exact similarity in conditions attending the repe- 
tition of experiments is a great element of success. One 
should be very careful before coming to a conclusion 
that his premises are correct. A striking example of 
this was recently presented to my notice. 

A dentist came into my laboratory the other day and 
said : 

" See here, I can't, for the life of me, understand 
what is the matter with me. All my patients complain 
that when I first put an instrument into their mouths 
it pains them fearfully. I've thought it all over, and 
have come to the conclusion that my instruments must 
be magnetized or bewitched, or I am. I've brought 
over some of them to have them examined. Just let 
me show you what I mean. Have you got a sensitive 
tooth?" 

I pointed to a molar then under process of repair. 
He unwrapped some of his instruments, and selecting 
one, gently inserted it into my open mouth and touched 
the filling in my tooth. All I felt was the instrument 
vtouching the filling. I experienced no pain. 

" Good heavens, man 1" said he, " what nerve you 
have. What fortitude. What—" 

"Nonsense," I exclaimed, "I didn't feel anything." 

"Well," said he, looking puzzled, "you are "the first 
man that hasn't yelled when I touched his tooth since 
I moved into my new office. I can't understand it." 

I told him I would come around to his office in the 
afternoon and see if I could find out what was the mat- 
ter. 

Later in the day I called to see him. 

1 ' Well, have you got it yet 1 " he asked, as he walked 
across the carpet and shook hands with me. 

"I hadn't one second ago," I answered, "but I have 
now. Did you notice what happened when you shook 
hands with me 1 " 

"Nothing but the electricity." 

"That's just it. Every time you walk across the 
floor to your cabinet for an instrument you get a small 
charge of electricity in your body, and naturally, as 
soon as you touch the sensitive tooth of the patient, 
the delicate nerve received the charge through your in- 
strument — hence the pain. The reason why I felt no 
shock in the laboratory was simply because there was 
no carpet for you to rub your feet on before you 
touched my tooth." 

Here we see that merely the want of a carpet on the 
floor altered entirely the conditions for a successful 
repetition of an experiment that had apparently no 
connection with the presence of a carpet. — Julian A. 
Moses, Electrical Review. 



Cart Horse Parade In Beg Park> 

The seventh annual parade of the CartHorse Parade 
Society, London, was held recently in Regent's Park. 
The entries were larger this year than ever before. 
Five hundred and forty-two horses, including 384 sin- 
gles, 56 pairs, 10 " unicorn " teams, and 4 teams of four, 
were present. 
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Xbe Great Tin Mines of Dakota. 

During the last four years a small company of gentle- 
men have privately contributed means to secure and 
occupy all the available claims for tin mining in the 
vicinity of Harney Peak, Dakota. They have stu- 
diously avoided publicity in the matter until their 
purchases, which have been very extensive, were com- 
plete. They have been greatly aided by the outcry 
and claptrap of the newspapers to the effect that there 
were no tin mines in this country worth having. Mean- 
time they have gone ahead with their explorations 
and searches, and their efforts have been crowned with 
success. Many rich claims have been secured. A 
large company has been financed. Some idea of the 
magnitude of this property and the abundance of 
the metal may be gathered from the following report 
of an interview with one of the officers of the com- 
pany given recently in the New York Press. 

Lord Thurlow, of London, who was paymaster-gen- 
eral in Gladstone's last cabinet, sailed June 13 on the 
City of New York. He has recently returned from a 
visit to the tin mine properties in South Dakota, 
where the Harney Peak Consolidated Tin Mining and 
Milling Company, with a capital of $15,000,000, of 
which he is an officer, owns 1,100 claims. 

"This country," said Lord Thurlow, " will not need 
to import any tin two years hence, for our mines will 
produce enough tin to last for centuries. The produc- 
tion will save $75,000,000 a year, which this country is 
paying for tin plate. This enormous sum will go into 
the hands of the people of this country. 

" The company, of which I am the chairman, and in 
which New York or American capitalists are equally 
interested, has already built two of the largest and 
most thoroughly equipped mills in the world. Each 
has a capacity to produce 500 tons of tin a day, and 
this will be increased to 3,000 tons daily should neces- 
sity demand it. 

" Two or three other mills of similar proportions 
have been planned. We expect to begin to work the 
two mills already constructed by October 1, and to put 
tin on the market in commercial quantities. I have 
inspected tin-mining properties in various countries, 
but I never yet saw such resources as I found in Da- 
kota." 



The Flame of Burning Nitrogen. 

BT W. CROOKES, F.R.S. 

Nitrogen is a combustible gas ; that is to say, a mix- 
ture of nitrogen and oxygen (atmospheric air) will 
under certain conditions burn with a flame, and pro- 
duction of nitrous and nitric acids. The reason why, 
when once nitrogen is set on fire, the flame does not 
spread throughout the whole atmosphere and deluge 
the world in a sea of nitric acid is that the igniting 
point of nitrogen is higher than the temperature pro- 
duced by its combustion, and therefore the flame is 
not hot enough to set fire to the adjacent gas. 

In the experiment shown at the soiree of the Royal 
Society on June 15, an electric current of 65 volts and 
15 amperes, alternating 130 times a second, was passed 
through the primary of a large induction coil, when an 
arching flame, consisting chiefly of burning nitrogen, 
issued from each of the secondary poles, meeting at 
the center. When once started the poles can be drawn 
asunder "till the flame bridges across 212 mm. When 
the terminals are more than 46 mm. apart, the flame 
will not strike across. When alight the flame is easily 
blown out by the breath, and it can then be relighted 
by a taper. 

In the spectroscope the flame of nitrogen shows no 
lines, the spectrum being faint and continuous. The 
temperature is a little higher than that of a good blow 
pipe flame, easily melting fine platinum wire. The 
gases rising from a flame have a strong odor of nitrous 
acid, and when it is produced in a closed globe, the in- 
terior rapidly fills with red gases. 

The flame produced by exciting an induction coil by 
means of an alternating current was first observed by 
Mr. Spottiswoode, F.R.S., who described it before the 
Royal Society in 1880. It has lately been exhibited on 
a magnificent scale at the Crystal Palace, by Messrs. 
Siemens Bros., and by Messrs. Swinburne & Co. It 
is not known, however, that any chemical explanation 
of the flame has before now been published. — Chemi- 
cal News. 



Effects of Lightning. 

M. Boens gives an account in the Belgian medical 
Bulletin of two young women who were struck by 
lightning on July 27, 1891, at Nalinnes, Namur, during 
a violent storm. They were taken to the village doc- 
tor, who treated them continuously for two hours, 
when signs of returning life were seen, and at three 
o'clock next morning consciousness of both returned, 
one being $o*n well, but the other being left with a 
profound sciatica. Her tongue was also paralyzed for 
two months, but both eventually recovered. The 
moral which M. Boens justly emphasizes is that ef- 
forts to revive those struck by lightning should not too 
soon be given up, as continuous attempts to restore 
respiration during several hours may result in return 
of life. 



The Turret Ship Miantonomoh. 

The recent cruise of the United States steamer Mi- 
antonomoh to Annapolis, Md., and return, says the 
New York Herald, was a success in this, that it 
brought to light all the good and bad qualities of this 
type of vessel, and she will now serve as an object les- 
son in the construction of other ships of her class. One 
fact seems to have been clearly demonstrated to the 
thorough satisfaction of all on board, and that is that 
monitors should not be sent to sea, except so far as is 
necessary in going from one port to another. 

There are two very good reasons for this statement — 
first, because of the absolute inability to fight her guns 
at sea, and second, because of the great discomfort and 
positive danger to the health of all on board. 

It will be remembered from previous accounts of the 
ship that the muzzle of the guns when leveled are only 
about five feet above the water line. Now, if the ship 
were a steady platform, which simply rose and fell 
with the waves or swell, this would be all right, but 
such is not the case. 

In an ordinary ground swell or moderate sea, such 
as was encountered going down along the coast, the 
ship rolled from 10 to 15 degrees, shipping a sea with 
every roll, which dashed completely over the turrets, 
and which would have wholly buried the muzzle of the 
guns if they had been trained level abeam or even at 
an elevation, filling the guns with water and thus pre- 
venting their being fired. 

Another reason why the guns cannot be used at sea 
is that in order to fire them the turrets must be availa- 
ble, which is not the case under the present condi- 
tions. 

Upon going to sea four heavy brass chocks are in- 
serted between the turret and the deck around each 
turret. Then the apron over this space is screwed 
down tight and all the joints are calked and filled with 
paraffine and a wooden batten is nailed over all, thus 
effectually securing the turret both from revolving 
and from working from side to side. Besides this, 
heavy wooden port bucklers are put around the chase 
of the guns over the ports and the space between is 
thoroughly calked. All these things are absolutely ne- 
cessary to prevent the berth deck from being flooded, 
and even they are not sufficient. A considerable length 
of time is necessary to remove these, and they must all 
be removed in order to use either the guns or the tur- 
rets. 

The second reason why the ships of the monitor 
type should not be sent to sea — the discomfort of all 
hands — can scarcely be imagined unless it has been 
seen. Notwithstanding all the efforts that have been 
made to prevent the water from gaining access to the 
berth deck, sufficient water gets below to make every 
place damp or wet and leaves no place for the men to 
rest below. 

Furthermore, all the hatches have to be closed and 
battened down immediately on leaving smooth water, 
and the heat from the engine and fire rooms raises the 
temperature of the turret chambers to from 90° to 100° 
Fah. , making it almost impossible for any one to re- 
main below. The artificial ventilation, although far 
superior to that on the old monitors, is not sufficient 
to carry off the hot air and supply its place with fresh 
cool air from above. 

In the turret chambers themselves there are no ex- 
haust ventilators, so that although fresh air is being 
constantly forced in, it soon becomes as heated as that 
already there. No one can remain on the spar deck 
while at sea, as every wave washes completely over the 
deck, several feet deep, breaking over the turrets and 
throwing the spray high over the forward bridge. 
Even while lying at anchor in Chesapeake Bay seas 
came aboard, washing over the high hatch combings 
and necessitating the closing of everything fore and 
aft. The only place left for the men to stay is the 
hurricane deck, which being small and the space 
largely filled up with chests, hatches, ventilators and 
the smokestack, is very crowded and uncomfortable 
when nearly 100 men get on it. 

But the people of the engineer's force have a much 
harder time than the deck hands. The temperature 
of the engine room ranges from 120 to 135 degrees, while 
that of the fire room is generally about 145. The ven- 
tilation of the fire room is fair, while that of the en- 
gine room is almost nothing. The machinists and en- 
gineers have to stand on the hot iron platform above 
the engines in order to control the reversing gear and 
valves, and there is scarcely room enough above them 
to allow them to stand erect between the beams. After 
standing a four hour watch in such a place it is abso- 
lutely necessary for the men to have some place to go 
for rest and fresh air, but, as has been seen, this is very 
hard to find. Consequently a number of the men have 
been prostrated and utterly unable to continue their 
work. 

No one questions the ability of the ship to go to sea 
as far as her seaworthiness is concerned, but it is cer- 
tainly considered useless to subject every one on 
board to such discomforts, especially when she could 
never be of any service in a fight at sea. 

A number of changes will be recommended which, 
if carried out, will greatly improve the comfort of all 



hands. Some of these will be to increase the ventila- 
tion by adding more blowers, by cutting a large hatch 
over the engine room and by putting in ventilators in 
different parts of the ship. 



A Large Projectile Wrecks a Schooner. 

The schooner Henry B. Tilton was recently wrecked 
off the United States Army Ordnance Proving 
Grounds, at Sandy Hook, by a 575 pound projectile, 
which went astray after leaving the muzzle of a 10-in. 
breech -loading rifled cannon. The projectile struck 
the vessel on the starboard counter, crashed through 
her longitudinally as if she were an eggshell, and be- 
fore the crew realized that the craft had been struck, 
the water poured in through a great splintered hole in 
her port bow, where the shot had emerged. Her seams 
are wide open everywhere, and she now lies on her 
beam ends a wreck. All hands were saved. The 
wreck of this vesselpresents a novel illustration of the 
terribly destructive force of the gun. She was sailing 
along at a distance of four miles from the shore when 
the shot struck her. The officers in charge of the gun 
express ignorance of the affair. They did not see any 
vessel in front of the gun at the time of firing, and 
how the shot could have traveled off sidewise to 
embowel an innocent sailing vessel is more than they 
can understand. 



Population by Color, Sex, and General Nativity, 
1890. 

The distribution of population by color, sex, and 
general nativity in 1890, by States and Territories, and 
for the United States as a whole, is given in Census 
Bulletin No. 194. 

The primary results of this first detailed count of 
population, according to the returns made under the 
eleventh census, are given as follows: 

Aggregate population .... 62,622 250 

Males 32,067,880 

Females 30,554,370 

Native born 53,372,703 

Foreign born 9,249,547 

White 54,983.890 

Colored 7,638,360 

Of the total population" returned in 1890, 51 '21 per 
cent are males and 48 '79 per cent are females. 

The very large excess of males in 1890 is readily ac- 
counted for by the greatly increased number of immi- 
grants who have come to this country since 1880, over 
three-fifths of the entire number of immigrants being 
males. 

Analyzing the results of the distribution of popula- 
tion according to native and foreign born, it is seen 
that 14 "77 per cent of the population in 1890 are foreign 
born, as against 13 '32 per cent in 1880, and 9 "68 per cent 
in 1850. The native born in 1850 represented 90 '32 per 
cent of the whole population, while in 1890 they repre- 
sented 85 "23 per cent. 

The colored element of our population, including 
Chinese, Japanese, and civilized Indians, as well as 
persons of African descent, represents 12 - 20 per cent of 
the population in 1890, as against 15 "69 per cent in 1850. 
The relatively decreased per cent of colored in 1870, as 
compared with 1860 and also with 1880, is due to the 
deficient census of 1870 in the Southern States. 



An Alloy Resembling Gold. 

This alloy, by the Menden Works, might be substi- 
tuted for gold, not only because of its color, but also 
by reason of certain properties that it possesses. It 
remains unalterable, without any modification of its 
color, even after having been exposed for a long time 
to air containing ammoniacal or acid vapors. It can 
be rolled and worked like gold, and has the aspect of 
this metal without containing the least particle of it. 
This new alloy is also much less costly than those that 
are usually employed in place of the precious metals. 
It consists of copper and antimony in the proportion 
of about 100 to 6. It is prepared by adding the desired 
quantity of antimony to the copper melted and heated 
to a certain temperature. After the antimony is melted 
and intimately mixed with the copper, a little char- 
coal, magnesium, and calcspar is added to the crucible. 
This flux has the effect of causing the disappearance 
of a porous structure which the material would not 
lose without that, and of furnishing a very compact 
cast metal. The latter can then be rolled, beaten, 
hammer-hardened, and soldered, like gold, and, after 
being polished, it has the aspect of genuine gold, while 
its solidity is much greater than that of the latter. — 
Moniteur Scientifique, from the Metallaroeiter. 



Height of Auroras. 

Experiments made at the Royal Danish Academy 
have demonstrated approximately the height of the 
aurora borealis. M. Adam Paulsen, at Godthaab, by 
means of two theodolites situated four miles apart, 
found that different aurora displays varied from one to 
four miles in height. Experiments near Cape Farewell 
showed the height of different auroras to vary from one 
to ten miles. At Spitzenberg the range of height was 
from one-third to eighteen miles. In some of the earlier 
experiments in this direction the observers concluded 
that the height of auroras varied from 90 to 500 miles. 
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AN IMPROVED BOILEK FURNACE. 
The furnace shown in the accompanying illustration 
has a novel form of checker brickwork forming flues 
over the firebox and under the boiler, and is arranged 
for the discharge of steam in the firebox and under the 
grate to promote perfect combustion and insure a very 
high temperature. This improvement has been pat- 
ented by Mr. Walter Hurdley, of Youngstown, Ohio. 




having in the form illustrated a circumferential flange 
engaging a similar flange on the body. The cap may 
also be provided with small downwardly turned cut- 
ting edges. To operate the device, it is inverted and 
held with one hand, and the cap rotated backward 
and forward with the thumb and finger of the 
other hand. In such rotation or working the 
cap perforations and edges exert a positive 
grinding or shearing action upon the surface 
of the mass pressed against them, so that each 
movement of the cap compels a given quantity 
of salt to drop through the perforations. The 
bottom is secured to the body by a screw 
thread, and may be removed, together with 
the connected spring and follower, to fill the 
sprinkler. 



IMPROVES METHOD OF HANDLING NITROGLYCERINE. 
The dangers incident to the handling of nitro-glycer- 
ine in the manufacture of various grades of dynamite, 
giant powders, etc., have led to the introduction of the 
improved method shown in our illustration, which 



HURDLEY'S BOILER FURNACE. 

Although only one furnace is shown, any number of 
ireboxes may be arranged side by side in the brick- 
work, each of the fireboxes having a closed rear end 
and a semicircular top, the front open end of the fire- 
box discharging into a space whose front portion is 
closed by the usual front of the boiler, while the top of 
the space communicates with the brickwork flues, 
which extend the length of the firebox. Behind the 
rear wall of the latter is an open space under the boiler, 
and to the rear of this space is a bridge wall, at the top 
of which are other similar checker brickwork flues lead- 
ing to the rear of the boiler, whence the gases and pro- 
ducts of combustion travel forward in the draught 
flues of the boiler to the chimney or smokestack. At 
the front of the furnace, directly above each filling 
opening, are draught openings closed by suitable 
dampers, and steam pipes from the boiler, controlled 
by valves at the side of the ashpit door, are arranged 
to discharge into the ashpit and firebox as shown. In 
starting the fire the ashpit doors are open, but when 
the firebox, which is preferably of metal, has reached 
a cherry-red heat, the ashpit doors are closed and the 
upper damper doors opened, at which time also the 
valves are opened for the discharge of steam under 
the grate and over the burning fuel. This style of 
boiler furnace is designed to be very effective for a 
wide variety of purposes, for use in connection with 
marine and stationary engines, etc. 

» Hi » 

A SALT SPRINKLER FOR TABLE USE. 
A salt sprinkler designed to obviate the difficulty so 
frequently experienced in use from the salt becoming 
damp and caking is shown in the accompanying illus- 
tration. The improvement has been patented by Mr. 
F. N. Dixon, of No. 1611 Brown Street, Philadelphia, 
Pa. As shown in the sectional view, a follower and a 
spiral spring are contained within the holder. The 
spring is secured to the bottom and follower respect- 
ively, and operates to force the follower upward, to 
support the mass of salt, whatever its quantity, against 
and in contact with the cap. The cap is permanently 
swiveled upon the body so as to freely rotate upon it, 



IMPROVED STEAM WHISTLES. 
In the steam whistle shown in Fig. 1 the 
central stem is done away with, and instead of 
the usual square top with acorn, is a dome- 
shaped top. The bell or tube is securely fast- 
ened at its lower end to a three-armed prong or 
spider, the stem of which is threaded to admit 
of being screwed into the base and there held 
secure by a jam nut. Owing to this construc- 
tion the lower edge of the bell is always exactly 
in line with the slot in the base through which 
the stem escapes, insuring the best results and 
a perfect, clear, and loud tone. The bell can 
be raised and lowered to suit the steam pressure by 
screwing it up or down, and when properly set is fast- 
ened by the jam nut. It has been proved by practical 
tests that the prongs to which the bell is fastened do 
not interfere with the volume or quality of the sound. 
In the combination or fire alarm whistle, shown in 
Fig. 2, a valve is already attached, making it very 
compact and simple. It is provided with a piston that 

can be moved up or 
down within the bell or 
tube, thus changing the 
interior length of same 
and consequently also 
the sound of the whis- 
tle. When the piston is 
not operated the whistle 






Fig. 1. . 
IMPROVED 



Fig. 2. 



STEAM WHISTLES. 



gives but one sound like any ordinary one, but when 
pulled up or down a series of howling, penetrating 
sounds is produced. When placed above the roof of 
a building, an extension rod should be attached to the 
piston and a rope or wire to the whistle valve lever. 
These whistles are manufactured by the Lunkenheimer 
Brass Manufacturing Company, of Cincinnati, 0., U. 
8. A., under their own patents. 



DIXON'S SALT HOLDER AND SPRINKLER. 

has been adopted at the Giant Powder Works, Hopat- 
cong, N. J. The nitro-glycerine tank or storehouse, 
it will be seen, is situated some distance from the mix- 
ing houses, five in number. As formerly worked, the 
liquid was carried by lead piping from the tank house 
to the several mixing houses, but this method endan- 
gered the whole property in case of an explosion 
taking place at any point, as there was a chance of the 
piping communicating it to the different places about 
the works. In erecting a new plant, and in search of 
a safer method of carrying the nitro-glycerine, this 
matter was suggested to the Union Wire Rope Tram- 
way Co., 117 Liberty Street, New York, who designed 
the arrangement shown in the view, the work being 
specially devised by Mr. S. A. Cooney, an engineer 
who has several patents on this method of conveyance. 

A double wire rope tramway is supported on framed 
towers, at sufficient height above the ground to allow 
a man to conveniently take off and put on the carriage 
the pails containing nitro-glycerine. The tramway 
is worked from an engine house close to the tank 
house, as follows : The engineer, or a man for the pur- 
pose, fills the different pails and hangs them on the 
carriage, which is started on" its way to and stops at 
the first mixing house, the man in charge of which 
takes off two full pails, replacing them by two empties. 
On signal, the carriage goes on to the second mixing 
house, where the same operation is performed, and so 
on until it reaches the last, when all the empties are 
carried back to the starting point, and the operation is 
again gone over. 

The tramway consists of two % inch steel wire ropes, 
supported every 50 feet on brackets attached to the 
frames. The curved portion of the line, about 40 feet 
long, is made with two wrought iron rails, the ends 
pointed and clamped with the ropes in special cast 
iron brackets to make the line continuous and prevent 
jars, special guide sheaves being placed at intervals 
around the curve to carry the hauling rope. 

The carriage, specially designed for this plant, con- 
sists of two carriers connected by a % inch rod above 
and a bar below on which the pails are suspended. 
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Each carrier has two 8-inch rubber-lined sheaves run- 
ning on alternate ropes, to equalize any jarring and 
prevent explosions. 

The first cost of the tramway, which is about 600 feet 
long, in comparison with a complete system of lead 
piping, is very much in favor of the former, which, with 
its designed immunity from the dangers of explosion, 
should commend this method to the attention of those 
engaged in the handling of high explosives. 



ERUPTION OF THE VOLCANO OF ETNA. 

On Sunday, July 10, an earthquake, followed by an 
eruption of Mt. Etna, caused considerable damage to 
the town of Nicolosi, on the south side of the mountain, 
and eight miles northwest of Catania. The advices 
show that the stream of molten lava flowing from the 
volcano increased in width and volume during several 
days, being near the crater 
over fifteen yards wide, and at 
a distance therefrom dividing 
into two streams. A large 
area of cultivated land has 
been laid waste and great 
destruction has been wrought 
among the vineyards. The 
villages of Nicolosi and Bel- 
passo it was thought would 
doubtless be totally destroy- 
ed, and three days after the 
outbreak over twelve thou- 
sand people had left their 
homes and were encamped in 
the fields. Vesuvius is now 
also reported to be unusually 
active, throwing up lava 
abundantly. 

Tbi aspect of Mount Etna 
and vicinity since its eruption 
in 1879 is shown in the ac- 
companying illustrations. 
Thriving cities, with numer- 
ous cupolas, are stretched out 
at the base of the mountain, 
and numerous villages, with 
long-pointed steeples, lie scat- 
tered over the lower region. 
These form a vast panorama, 
and terminate at a confused 
assemblage of conical hills, 
which formerly were so many 
craters. Above these we see 
rising, immense and majestic, 
the cone of the volcano, which 
overtops the clouds and forms 
the highest point of the is- 
land. The cultivated zone of 
Etna extends beyond 3,900 ft. 

elevation. From this limit vegetation rapidly grows 
poorer, and, toward an elevation of 6,500 feet, becomes 
very rare. However, up to the base of the central 
cone, that is to say, at about 10,000 feet, the vegetable 
kingdom is still represented by four small plants, whose 
botanical names are as follows : Robertsia taraxa- 
coides, Artemisia atnensis, Senecio cetnensis, and 
Tanacetum vulgare. The slope of Etna is very slight 
up to an elevation of 3,200 to 4,000 feet, and in general 
makes an angle of only 15 to 20 degrees with the hori- 
zon ; beyond this it rapidly increases, but at 9,500 feet 
the inclination of the ground is suddenly interrupted 
by a sort of plain covered with black sand. This is 
the Piano del lago. At 1,300 feet to the north of this 
plain rises the cone of the central crater, at the foot of 
which is the astronomical observatory and the Casa 



three thousand feet, and its sides are surrounded at 
the north, south, and west by high rocks, several of 
which exhibit characteristics of aspect that are truly 
admirable. 

Some of these rocks are formed of a very black lava, 
which well imitates antique serpentine. Others ex- 
hibit a color of a dark red, due to the oxidation of fer- 
ruginous matter. Moreover, the alteration of the mass 
of mineral is so advanced that it exhibits a whitish 
color similar to that of carbonate of lime, and there 
are also places where the lava is of a characteristic 
yellow color, which has caused the rocks wherein it is 
found to be styled mountains of gold. 

Along with this, the rocky chains which border the 
Valle del Bove present a greater interest, in that they 
are almost all composed of several alternating strata 
of lava intermingled with banks of earthy materials 
and traversed in all directions by numerous veins of 



eruptive mouths, but the stream on the south side of 
the mountain did but little damage. From the erup- 
tion on the north side, by the evening of May 29, the 
lava had flowed 6js£ miles, destroying the bridge of 
Passo Pisciaro and crossing the postal road between 
Randazzo and Linguaglossa. After the evening of 
June 1 the force of the eruption began somewhat to 
abate, and by June 6 it was practically at an end. 
The lava stream ran nearly seven miles from its source, 
and ultimately stopped 500 yards from the River Al- 
cantara, and about half a mile from the village of 
Mojo. 

At its termination it is 23 feet in breadth and 
nearly 32 feet in height. The lava, stream entered the 
bed of the Pisciaro torrent with a velocity of from 
four to five meters a second, which was reduced to two 
meters a minute in the lower valley of less inclination 
In seventy-six hours the lava had flowed more than 
six miles from its source. 




1. Central crater (16,800 feet altitude). 2. Astronomical observatory. 3, Plain of the Lake. i. Montagnola (8,660 feet). 5. La Schiena 
dell'Asino. 6. Rocks bordering the Valle del Bove. 7. Valle del Bove. 8. Eruption craters of 1852. 9. Crater of 1811. 10. Monte 
diCalanna (4,200 feet). 11. Craters of 1879. 12. Valle del Leone. 13. Other craters of 1879. 14. Ancient craters. 15. Casa del Bosco. 



MAP OF THE UPPER REGIONS OF ETNA. 

other and more recent lavas, the origin of which can 
be easily explained. For it is well known that when 
one of the sides of the mountain bursts to give passage 
to the incandescent matter, there results usually 
around the principal fracture other radiating fractures 
which decrease in size as they are prolonged to vary- 
ing distances ; and the liquid lava then penetrates 
these secondary fractures, fills them, and seals them 
up on solidifying. Thus, by examining the position of 
these strata and veins, there may be constructed a 
very extended chronology of the old eruptions. 

The eruption of 1879 was considered by Prof. Silves- 
tri, in a report made to the Italian government, to 
have been in a stage of preparation or partially sup- 
pressed development for a period of five years. It 
broke out May 26, there being craters on the north and 

Etnea, a small hotel designed for travelers who make ! south sides of the mountain, the latter having eight 

the' ascent of the volcano. 

The mouth of the crater of 

Etna is nearly 6,000 feet in 

circumference, since it was 

enlarged by about 1,800 feet 

at the eruption of 1879. The 

interior of the crater exhibits 

the aspect of a large cup 

filled with scoriae and lava, 

among which are inter- 
spersed numerous fumaroles. 

At the bottom of the cup, at 

a depth of 200 feet, there is 

seen the aperture of the erup- 
tive channel, which usually 

has a diameter of about 650 

feet. 
Mount Etna is situated on 

a tertiary formation, and is 

almost entirely cuomposed of 

volcanic materials. On the 

eastern side of the mountain 

is a vast depression known 

under the name of the Valle 

del Bove, about six and a 

quarter miles long by three 

miles wide. Its depth at 

ome localities is more than 




1. Edge of the central crater. 2. Astronomical observatory. 3, 3, 3, 3. Rocks bounding t.he Valle del Bove. 

5. Village of Nicolosi. 



MOUNT ETNA SEEN FROM THE PORT OF CATANIA (SOUTH SIDE). 



A New Process for Unamei* 
ins Silver Prints. 

EY DR. LEO EACKLAND. 

This process gives a betted 
finish to the prints and ren- 
ders these waterproof. Such 
enameled prints can be easier 
mounted than by the usual 
methods, and when being 
mounted the gloss is not de- 
creased by the application of 
paste. 

Clean glass plates are rub- 
bed in with talcum as for the 
usual process and then after- 
ward the plates are collodion- 
ized with collodion contain- 
ing 1 per cent gun cotton. 
When the layer of collodion 
is perfectly dry, the plate is 
coated a second time with a 
solution of rubber in benzole. 
This solution is easily made 
by dissolving 1 ounce of un- 
vulcanized Para rubber in 100 
ounces of benzole and strain- 
ing through muslin after com- 
plete dissolution of the rub- 
ber. When the India rubber 
coating is dry the so prepared 
plate is ready for receiving 
the print. If the print is on 
albumen paper, it is soaked 
in a warm ten per cent solu- 
tion of good gelatin, after 
which it is applied with its 
surface on the prepared plate, 
softly squeegeed upon it and 
then allowed to dry, and when strictly dry it is stripped 
off in the usual way. 

Prints on aristotype paper can be enameled with 
much less trouble by squeegeeing them simply when 
wet on the glass plate coated with collodion and rub- 
ber and slipping them off when dry. 

■ m i » i » 

A Big Model for the World's Fair. 

At the World's Fair at Chicago, next year, will be a 
complete model of the entire plant of the H. C. Frick 
Coke Company, of Scottdale, Pa. This company 
employs many million dollars capital in their busi- 
ness, and is the largest of the kind in the world. The 
contract for the model has been let to the Jones Bros. 
Company, of Cincinnati, Ohio, who are experts in the 
making of models. Its estimated cost is between three 
and four thousand dollars. The plant will occupy a 
space about 20x50 feet, made 
on scale of one twentieth of 
an inch to the foot, and will 
be an exact facsimile of the 
original, includingboilers, en- 
gines, piping, elevated tracks, 
cupolas, cars and all other 
machinery, and will be in 
operation. The motive pow- 
er, however, will be electri- 
city. 

> • i 

Bricks are extensively 
manufactured in Japan for 
home consumption, but a 
small quantity has been ex- 
ported as a venture to Van- 
couver, and should the de- 
mand there justify further 
exportations, bricks could be 
shipped thither as ballast at 
nominal rates. Mr. Layard 
mentions that the wages paid 
at the largest of these fac- 
tories range from 20 to 25 
cents per day for men, and 
from 10 to 15 cents per day 
for women. 



1. Mount Rossi. 
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GREAT MINERAL WATER BATHS. 

There are scattered over this country a large num- 
ber of natural mineral springs whose waters vary, both 
as to temperature and constituents, to such an extent 
as to adapt them as curatives to almost every disease 
human flesh is heir to, and it is a curious fact that we 
find in the United States springs that correspond in 
almost every particular to the noted springs in 
Europe. We also have many artesian wells yielding 
mineral waters differing widely in chemical composi- 
tion and varying in temperature from 47° to 184°. 
Some of these wells were bored with the expectation 
of finding mineral waters, but the most of them were 
put down for the purpose of obtaining pure water, 
petroleum or gas. 

At Stockton, Cal., there is an artesian well 1,700 feet 
deep, from which flow 2,250 gallons of water a minute. 
In addition to this large flow of water, the well yields 
75,000 feet of illuminating gas daily. The well was 
bored for natural gas, but the water, on account of its 
pleasant temperature and medicinal properties, was 
found to have great value for the purposes to which 
it is applied. 

The water issues from the well at a temperature of 
86° Fah., and supplies a miniature lake varying in 
depth from a few inches to 10 feet. This lake, which 
is about 400 feet long and 80 feet wide, is fitted up as 
an immense swimming bath and is surrounded by 115 
dressing rooms. The water being continually renewed 
by the flow from the well, the temperature of the lake 
is maintained between 80° and 86°. Bathers at this 
place derive great benefit from baths in this water, and 
draughts of it prove beneficial. Analysis shows it 
to be impregnated with common salt, soda, magnesia, 
iron, and sulphur. Fish are often seen jumping from 
the surface of the lake. Several varieties have been 
caught there by our own artist, who made the accom- 
panying sketches. It is supposed that the fish find 
their way into the water of the lake through the over- 
flow. 

Our engraving shows the separator by means of 
which the water flowing from the well is separated 
from the gas and directed to the lake. The gas is con- 
veyed to a gasometer, from which it is distributed for 
lighting and heating purposes. A second well is being 
drilled, but up to the present time the only yield from 
this well is gas. It is thought that the absence of 
water is owing to its proximity to the first well. How- 
ever, the work is being pushed still further, with the 
expectation of finally striking a good flow of water. 

When the out of door temperature is too low to per- 
mit of bathing in comfort, bathers resort to the cov- 
ered baths, the air of which is heated by a jet of na- 
tural gas burning freely in the room, as shown in one 
of the engravings. 

It is stated that as many as 1,000 bathers can be ac- 
commodated daily at this place. In addition to the 
large bath and the inclosed baths, there are twelve 
private bath rooms containing large tubs, and other 
rooms containing bath tubs for children too small to be 
taken into the lake. 

This place has become a great resort, not only of the 
citizens of Stockton and the surrounding country, but 
of people from distant places who visit the place as 
much for pleasure as for the beneficial effects of the 
mineral water. These baths are probably the most 
popular inland resort on the Pacific coast. 

■» < » > m ■ 

Some Strange Plants. 

The line between the vegetable and animal kingdoms 
is very narrowly drawn. Indeed, as all naturalists are 
aware, there are certain forms of lowly life which it is 
difficult to assign to either kingdom, presenting as they 
do features which, taken singly, might cause the one 
to be identified now with one and now with the other. 
But even in more highly developed forms there are in- 
stances of plants whose carnivorous habits seem to 
suggest some survival of a former animal instinct, or 
at least some strange adaptation to circumstances of a 
nature entirely opposed to those by wliich the great 
bulk of plant life is affected. 

The Mediterranean Naturalist, published at Malta, 
quotes from the Liverpool Post the following descrip- 
tion of an adventure that befell a naturalist who has 
recently returned from Central America. This gentle- 
man, after two years' study of the botany of that 
region, has brought with him a story which, if it be 
anything more than a " traveler's tale," may well make 
us thankful that the woods of our temperate clime 
contain nothing more inimical to the integrity of the 
human form than burrs and briars. He tells of a 
strange plant which he found in one of the swamps 
surrounding the Nicaragua Lake. 

While hunting for specimens he heard his dog cry 
out, as if in agony, from a distance. Running to the 
spot whence the animal's cries came, Mr. Dunstan 
found him enveloped in a perfect network of what 
seemed to be a fine, rope-like tissue of roots and fibers. 
The plant or vine seemed composed entirely of bare, 
interlacing stems, resembling more than anything else 
the branches of a weeping willow denuded of its 
foliage, but of a dark, nearly black hue, and covered 
with a thick, viscid gum that exuded from the pores. 



Drawing his knife, Mr. Dunstan attempted to cut the 
poor beast free, but it was with the very greatest diffi- 
culty that he managed to sever the fleshy muscular 
fibers of the plant. When the dog was extricated 
from the coils of the plant, Mr. Dunstan saw to his 
horror that its body was bloodstained, while the skin 
appeared to be actually sucked or puckered in spots, 
and the animal staggered as if from exhaustion. In 
cutting the vine the twigs curled like living, sinuous 
fingers about Mr. Dunstan's hand, and it required no 
slight force to free the member from their clinging 
grasp, which left the flesh red and blistered. The tree, 
it seems, is well known to the natives, who relate many 
stories of its death-dealing powers. Its appetite is vo- 
racious and insatiable, and in five minutes it will suck 
the nourishment from a large lump of meat, rejecting 
the carcass as a spider does that of a used-up fly. 

Another strange plant that has lately been discov- 
ered flourishes in masses, resembling huge gray 
bowlders from five to ten feet across, covered with 
luhens and grass, seen in the lowlands of the Falk- 
land Islands, and each one proves to be a single 
umbelliferous plant, a specimen of balsam bog (Bolax 
gleoaria). These have grown so slowly, and have been 
so compressed in branching, that they are almost as 
hard as the rocks they resemble. The circlets of the 
leaves and leaf buds are seen as tiny hexagonal 
markings, terminating in a multitude of stems, which 
have been steadily growing for centuries. The plant 
emits a pleasant odor in the warm sunshine, and the 
top exudes an astringent gum that is prized by the 

shepherds. 

m i ■ > » ■ 

Lac Insects In the United States.* 

Several kinds of plants have recently been discovered 
in the United States which are infested by lac insects, 
notably the "stink weed" and a certain variety of 
acacia. These flourish abundantly from southern Utah 
to northern Mexico and from the Colorado Desert to 
western Texas. There is no reason why these valuable 
insects should not be gathered and put to very profit- 
able use. It is even asserted that, with care and culti- 
vation, the production of them could be rendered so 
large as to make Americans independent of foreign sup- 
plies of lac. Artificial propagation is resorted to abroad, 
although the bulk of the product is gathered from the 
jungles. Its employment is most familiar in the lac- 
quered ware manufactured in the East, though it is 
utilized for many other purposes, notably in the com- 
position of sealing wax and varnishes. 

The " lac " of commerce is a resinous incrustation, 
resulting from punctures of the twigs and branches of 
certain kinds of trees by insects. Its color varies from 
deep red to bright orange, and it occurs in brittle frag- 
ments. The female insects utilize it for the purpose of 
protecting their progeny. As soon as each one has cov- 
ered herself with the secretion, which serves as a sort 
of cocoon, she lays her eggs and dies. The young, upon 
being hatched, make their way out through the crust, 
and seek green and juicy spots on the bark, inserting 
their probosces and beginning to feed at once. They 
never wander from the branch where they first came 
into being. The latter, after affording nourishment to 
millions, finally withers and dies. Thus the extinction 
of the lac-making species would soon come about were it 
not for the fact that other insects and birds carry them 
about, planting new colonies in fresh places. 

The lac insects are most plentiful in India, but they 
are also found in Siam, Ceylon, and other countries. 
Siamese lac is considered the best. Certain provinces 
of India yield thousands of tons of "stick lac" annu- 
ally. The right of collecting the lac in some parts is 
rented out by the government to companies, but the 
gatherers of lac are mostly jungle tribes. They obtain 
the product in the wild forests, sell it to small dealers, 
who in their turn dispose of it to big merchants. Much 
is done in the way of propagating the insects artificially 
in the central provinces of India. For this purpose, 
nurseries of the proper kinds of trees, such as the 
insects naturally feed upon, are formed. At the right 
season, when the larvae are about to be hatched, twigs 
bearing the incrustations are cut in the woods and tied 
with bits of grass to the upper branches of the trees in 
the nursery. The insects are thus transplanted to 
nursery trees, where they rapidly multiply and form 
the precious lac. At regular intervals the twigs bear- 
ing the lac are cut Joff — this process of pruning en- 
couraging the development of fresh twigs for insects to 
feed upon. 

The crude lac on trees is called "stick lac." In manu- 
facturing it the first process is to strip the twigs of the 
incrustation by passing them under rollers. The wood 
is rejected and the separated lac is ground up by rolling 
into a coarse powder. In this form it is put into large 
tubs half full of water, in which it is stamped and 
trodden by coolies, who get into the tubs and do the 
work with their feet. The water is changed repeatedly, 
this performance being kept up until it comes off en- 
tirely clear. Then the lac is dried, being now desig- 
nated as "seed lac," after which it is put into long cot- 
ton bags. Two men take one of these bags containing 



* From the Washington Star. Reprinted from the Oil, Paint and Drug 
Reporter, May 83- 



lac by the ends and hold it in front of a charcoal fur- 
nace, twisting it the while. The roasting melts the 
lac and the twisting causes it to exude through the 
cloth and drop into a trough below. From the trough 
it is dipped out with a wooden spoon and skillfully 
spread over a metal cylinder in such a manner that, 
cooling and hardening immediately, it is formed into 
thin sheets. These sheets are the shellac of com- 
merce. 

♦ in ♦ 

Forbidden by law to Use Sea Water. 

One of the curious ways the French government has 
for obtaining its revenue is told by Edmund Yates in 
the New York Tribune. 

In confirmation of Mr. Yates' story, one of the edi- 
tors of this paper had like experience on the shore of 
the Mediterranean some years ago. 

The doctor who was in attendance on a member of 
the writer's family desired his patient to have sea water 
baths daily at the hotel. But before the attendant 
dare to dip even a pail of water from the sea a permit 
from the prefect of the police had to be obtained, and 
to get his permission it required the physician's certifi- 
cate. 

A well known English public man, writes Mr. Yates, 
member of a former administration, staying m one of 
the many quiet and pretty villages on the Riviera, the 
garden of his temporary home running down to the 
sea, on a recent morning, so the story runs, wished to 
vary his usual bedroom bath by substituting salt water 
for fresh, and asked that a pailful be fetched for him. 
To his intense amazement he was informed that this 
could not be done without special permission from the 
civil power. There was the Mediterranean stretching 
broadly before his bedroom window, countless miles 
from east to west, and away again toward Corsica in 
the south as far as the eye could reach, and at the end 
of the garden, mind you, and yet as much of it as would 
fill an ordinary pail must not be taken from it. It was 
too absurd for belief. It turned out to be quite true, 
however. Not a servant nor a villager could be induced 
to draw a few quarts out of the sea for fear of the pen- 
alties which would follow, and in the end the official 
permission of the mayor of the village had to be form- 
ally sought and granted before the English politician 
could have a salt water sitz bath. The tax on salt was 
at the root of this anomaly, and the stringent restric- 
tion was to prevent the natives from boiling down sea 
water and making salt for themselves. 

♦ « • » ♦ 

Patent Rights Cannot be Taxed. 

Judge McPherson, of the Pennsylvania Supreme 
Court, has handed down an opinion holding that the 
Westinghouse Electric and Manufacturing Company, 
notwithstanding the varied powers conferred by its 
charter, is nevertheless exclusively for manufacturing 
purposes. He discusses at great length the patent 
right feature, which he says " presents a question of 
great importance which has not been decided by any 
court of last resort, so far as we are aware, and which 
deserves and has received our consideration." He sus- 
tains the contention of the company's counsel, and 
holds that the right to tax patent rights does not exist 
in the State, because " as a tax upon the right itself we 
think it cannot possibly be supported, because it re- 
stricts and interferes with a right granted by Congress 
in the exercise of power exclusively committed to the 
government of the United States by the federal con- 
stitution. The tax is not only derogatory from the 
dignity but subversive of the powers of the govern- 
ment and repugnant to its paramount sovereignty." 

The court expressly states, however, that the opinion 
is restricted to the intangible right existing in the 
patents, and does not extend to tangible articles manu- 
factured under patent rights. The judgment in each 
case is wholly in favor of the company. The amount 
involved in the Westinghouse case was $8,839.90 for 
1888 ; $14,694.46 for 1889 ; and $16,739.57 for 1890. 



Counting Coins by Electricity. 

In the London Mint, it is stated in the master's re- 
port just published, a new counting machine for telling 
bronze coin has. been erected in the bronze store. It 
was designed by Messrs. Maudslay, Sons & Field, Lim- 
ited. The machine has four distinct sets of counting 
apparatus, each of which can be worked independently 
of the others, and when all four are in full work up- 
ward of 3,000 pence can be counted per minute. The 
coin to be told is raised to the level of two tables placed 
on a platform by a lift worked by an electric motor, 
which also drives the counting machines. A pair of 
these machines is fed from each of the two tables, the 
coins passing from the table down an inclined iron 
plate forming a flat hopper, from which they issue in 
single file through a channel of anDropriate width. 
They are then gripped by a pair of India rubber driv- 
ing wheels, which force the coins past the rim of a thin 
disk provided with recesses in its circumference to fit 
the circular edges of the coins. As the disk is thus 
made to revolve, the coins are pushed forward, falling 
into a bag placed to receive them, and continue to ad- 
vance until the counting wheel is automatically stopped 
and the bag containing the coins is removed. 
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CYKUS W. FIELD. 
The successful laying of the Atlantic cable marked 
a great step in modern progress, and with that event 
is indissolubly linked the name of Cyrus W. Field, who 
died at his summer home, Ardsley, near Dobbs Ferry, 
N. Y., on July 12, in his seventy-third year. He had 
been lying in a critical condition for ten days, subject 
to violent delirious spells, each one of which threat- 
ened to end his life, and through which he was carried 
only by a wonderful vitality. At the time of his death 
there were present his three brothers, David Dudley 
Field, Rev. Henry M. Field, Justice Stephen J. Field, 
of the United States Supreme Court. 

Cyrus West Field was born in Stockbridge, Mass., 
Nov. 30, 1819, his father, David Dudley Field, being 
a Congregational clergyman. Cyrus Field's elder 
brothers, David Dudley and Stephen Johnson, were 
sent to Williams College, but the father was unable to 
do the same for him. When he was 15 years old he 
came to New York, where his brother, David Dudley, 
already in practice as a lawyer, got for him a clerk- 
ship in A. T. Stewart's dry goods store, where he 
worked three years, beginning at $1 per week, being 
advanced to $2 per week the second year and $4 the 
third year. At the end of his term 
of apprenticeship he went into busi- 
ness for himself as a junk dealer 
and paper maker. 

In spite of one failure he made 
enough in twelve years to be able 
to retire from business. He was 
33 years old when he did this. 
When he was 21 he had married 
Miss Mary Bryan Stone, of Guil- 
ford, Conn., who died only a few 
days ago, and by whom he had six 
children. 

In 1853, a few months after he had 
retired from business for life, as he 
had supposed, he became interested 
in the subject of submarine tele- 
graphy. It was brought to his at- 
tention by a telegraph operator 
named Gisborne, who had secured 
a charter from the Newfoundland 
Legislature for a cable between St. 
Johns and New York. A cable was 
laid across the Gulf of St. Law- 
rence after great difficulties. Mr. 
Field then induced Peter Cooper, 
Moses Taylor, Marshall O. Roberts, 
and Chandler White to join him in 
the enterprise. A company was 
formed under the title of the New 
York, Newfoundland and London 
Telegraph Company. It was thir- 
teen years after this before any 
results worth speaking of were ob- 
tained. This was the most remark- 
able period of his life. He bore up 
against rebuffs of all kinds and 
financial disaster which would have 
easily subdued most men. He made 
fifty journeys across the Atlantic on 
behalf of his scheme. A few great 
men encouraged him. Mr. Thack- 
eray and John Bright were among 
them. In this country he found the 
reluctance of the investing public 
even greater than in England. 
After a long series of dismal failures 
a cable was laid in 1858. Two ships, 
one coming from Newfoundland 
and the otherfrom Ireland, met and 
spliced the ends together. Messages were sent over 
the cable for a few weeks, and then it became useless. 
Undaunted by this failure, Mr. Field again went to 



the thanks of the American Chamber of Commerce of 
Liverpool, with a gold medal ; a decoration from King 
Victor Emanuel, of Italy ; and a silver service from 
George Peabody. 

Mr. Field himself, after the success of the cable, thus 
touchingly told of his personal experiences : " It has 
been a long, hard struggle — nearly thirteen years of 
anxious watching and ceaseless toil. Often my heart 
has been ready to sink. Many times, when wandering 
in the forests of Newfoundland, in the pelting rain, or 
on the decks of ships, on dark nights — alone and far 
from home — I have almost accused myself of madness 
and folly to sacrifice the peace of my family and all 
the hopes of life for what might prove after all but a 
dream. I have seen my companions, one and another, 
falling by my side, and feared that I, too, might not 
live to see the end. And yet one hope has led me on, 
and I have prayed that I might not taste of death till 
this work was accomplished. That prayer is answered, 
and now, beyond all acknowledgments to men, is the 
feeling of gratitude to Almighty God." 

Ten years later, in 1876, when Mr. Field was in pos- 
session of an ample fortune, and had achieved a posi- 
tion with which most men would have been content, 




CYRUS WEST FIELD. 



he became interested in the plan of supplying New 
York City with rapid transit by means of the elevated 
railroad system. Dr. Gilbert had been for some time 

England in 1859 to make preparations for another at- ' previously pushing this scheme, and to his efforts were 

tempt to lay the cable. Mr. Field's company had a 



nominal capital of $1,750,000, representing 350 shares of 
$5,000 each. Mr. Field himself subscribed $440,000. 
Great Britain granted an annual subsidy of $70,000 and 
the United States an annual subsidy of $70,000 for 
twenty-five years. Both governments granted the use 
of ships of war in laying the cable. 

In 1865 the Great Eastern started to lay the cable. 
When the cable had been laid 1,200 miles from Valen- 
tia, and only 600 more remained between it and Heart's 
Content, it was broken by a sudden lurch of the vessel 
and sank two miles and a half into the ocean. Re- 
peated attempts to bring the ends of the cable to the 
surface failed. The enterprise was abandoned for that 
year, but in the summer of 1866 it was resumed. All 
honor was given Mr. Field after that notable July 27, 
1866, when the feat was finished. Congress voted him 
a gold medal and the thanks of the country. John 
Bright, in Parliament, called him "the Columbus of 
modern times." The Paris Exposition in 1867 gave 
him the Grand Medal. Other marks of appreciation 
were the thanks of New York, with the freedom of the 
city and a gold snuff box ; the thanks of the Chamber 
of Commerce of New York, with a gold medal ; the 
thanks of the State of Wisconsin, with a gold medal ; 



1 due the construction of the first portion of the present 
system, in Ninth Avenue. But it was not till Mr. 
Field took hold of the enterprise that anybody realized 
that this method of rapid transit would ever amount 
to anything. He interested Samuel J. Tilden and 
other capitalists in the undertaking, and the building 
of the present main lines of elevated railway from the 
Battery to the Harlem River rapidly followed. This 
method of transportation has proved a great boon to 
New York City, and the stock which Mr. Field origi- 
nally bought for $14 a share went up to $172 a share 
Mr. Field afterward lost a considerable part of his for- 
tune by the manipulation of prominent Wall Street 
operators in the elevated railway stocks, and the 
stratagems employed in the management of the pro- 
perty and combinations of different interests. He 
finally retired from business in the summer of 1887. 
although he still remained a special partner in the 
banking and brokerage business of his son, Edward 
M. Field. The disastrous failure of this house last 
year, and the subsequent confinement of the son in an 
insane asylum, where he was at the time of his father's 
death, undoubtedly had much to do with hastening 
the death of the father. 

The lives of but few men afford illustrations of such 



wide extremes of fortune as Cyrus W. Field passed 
through. From a most humble beginning his course 
was a constant battle, persistently and pluckily fought, 
with far more than the ordinary number of reverses, 
till he had attained the highest honors and the greatest 
worldly success. He was most happily married, and 
for half a century had an almost ideally perfect home, 
but the last days of his life were inexpressibly saddened 
by the affliction which came to him through his son's 
business downfall and mental aberration. He had 
earned and enjoyed the highest distinctions, and had 
experienced the severest reverses and the most cruel 
blows of misfortune, but he never lost his self -poise, 
and to the very last his spirit was brave and resolute. 

«!» ! » 

End of a Long-Con tested Patent Office Case. 

The Commissioner of Patents has decided a long- 
standing controversy between Thomas A. Edison and 
Joseph W. Swan, in favor of the latter. The matter 
in contention was as to the priority of right to a patent 
for an electric light carbon for incandescent lamps. 
The dispute had been pending since 1881. 

Swan laid claim to having invented the 'parchment- 
ized paper in March, 1880. He filed his application in 
April following, and the patent was 
issued in October following. Edi- 
son did not file his application 
until May, 1881, but he said that he 
had made and used the invention 
as early as 1879. Edison asserted 
his claim under the provision of 
law which entitles the inventor to 
his product as soon as he discovers 
it, and not from the date of his ap- 
plication for a patent. In 1881 
Edison filed the following issues of 
interference : 

" 1. A carbon formed from a 
straight strip of cardboard paper 
or parchment paper, and bent to 
the form of an arch, hoop, or loop, 
and carbonized by heat while in a 
bent condition. 

" 2. A carbon for an electric lamp 
made of the carbonized parchment 
paper." 

On these testimony was taken on 
both sides, and for a time a spirited 
legal battle was waged. The West- 
inghouse people took an active 
hand, for at that time they thought 
that the parchmentized paper 
would continue to be of invaluable 
profit to them. But electrical 
genius was too fertile to stop short 
at parchmentized paper as the best 
material for incandescent lamps, 
and in a year or two there were 
a half dozen new patents that were 
considered superior to it. Since 
that time the case has lagged, not 
being considered of any material 

J commercial value. 
.».♦.— 
The Diameter of Fulgurites. 
When a bolt of lightning strikes 
a bed of sand, says an exchange, it 
plunges downward into the sand 
for a distance, less or greater, trans- 
forming simultaneously into glass 
the silica in the material through 
which it passes. Thus, by its great 
heat, it forms at once a glass tube 
of precisely its own size. Now and 
then such a tube is found and dug up. Fulgurites have 
been followed into the sand by excavations for nearly 
thirty feet. They vary in interior diameter from the 
size of a quill to three inches or more, according to the 
bore of the flash. But fulgurites are not alone pro- 
duced in sand ; they are found also in solid rocks, 
though very naturally of slight depth and frequently 
existing merely as a thin glassy coating on the surface. 
Such fulgurites occur in astonishing abundance on the 
summit of Little Ararat, in Armenia. The rock is soft, 
and so porous that blocks a foot long can be obtained, 
perforated in all directions by little tubes filled with 
bottle-green glass formed from the fused rock. 

m i ■ i m . 

The Electric-Lighted Buoy Service In the Harbor 
of New York. 
In a recent article which appeared in these columns 
we commented on the Gedney's Channel buoy in- 
stallation. The advantages of electrically lighted buoys 
are obvious. It is safe now for large steamers to enter 
the harbor at night, picking their way along the chan- 
nel by the lighted channel buoys, and steamers fre- 
quently do so. Our allusion to the difficulties of main- 
taining the system referred to the troubles incident to 
all submarine cable work, especially where current has 
to be conveyed to floating objects and where absolute 
certainty of operation is a sine qua non. The system 
is an advanced one, and has our best wishes for its suc- 
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INEXPENSIVE ELECTEIC MOTOES. 

We are pleased to notice that there is one concern in 
this country having sufficient enterprise, and confi- 
dence in an appreciative puhlic, to construct a line of 
small electric motors which are electrically correct, 
mechanically perfect, and well worth the price asked 
for them. One style sells for $1, another for $1.50. 
Both are complete with battery and chemi- 
cals for charging the same. 

Fig. 1 shows the dollar motor, the battery 
being inclosed in the base; Fig. 2 shows the 
dollar and fifty cents motor, which is pro- 
vided with two cells of battery in the base. 
Both of these motors are furnished with 
Siemens H-armatures, with adjustable com- 
mutator brushes, and with field magnets 
regularly wound and connected up in series 
with the armature. 

In the motor shown in Fig. 1, the field 
magnet consists of a pair of polar projections 
formed integrally with the magnet core and 
a single bobbin formed of 27 feet No. 18 
wire, A. M. W. Gr., wound on the core. The 
armature is 1% inches in diameter, and the 
end pieces or polar extremities are % of an 
inch wide and % inch long. The portions 
on opposite sides of the armature shaft 
which receive the armature winding are 
H inch in diameter and T ' F inch long. The 
winding of the armature consists of 15 feet 
of No. 22 wire, which is wound on the core 
after the manner of a straight electro-mag- 
net, and the extremities of the wire are con- 
nected with a two-part commutator mounted 
on the armature shaft. The commutator is 
formed of a cylindrical wooden core with 
two semicircular pieces of copper attached 
to opposite sides thereof by clips projecting 
from the edges of the copper pieces and 
bent into the concaved ends of the wooden 
core. The commutator brushes consist of 
two copper springs looped at their outer 
ends and pivoted on wires running through 
the spool, tho springs being pressed toward 
each other and into contact with the com- 
mutator cylinder by a rubber band sur- 
rounding both of the springs. 

The battery in the base of the motor 
consists of a copper pan provided with a 
central rivet extending upwardly and sur 
rounded by a piece of rubber tubing, a 
piece of thick loose felt and a zinc disk resting upon 
the felt, but out of contact with the pan and central 
rivet. To the bottom of the wooden base which forms 
the cover of the battery are attached two eopper 
springs, one of which rests upon the zinc plate and the 
other upon the end of the rivet, thus establishing an 
electric connection between the two poles of the bat- 
tery. One of these springs is connected with one ter- 
minal of the field magnet, the other terminal of which 
is connected with one of the pivotal wires of the com- 
mutator spring ; the other pivotal wire is connected 
with the other spring. The 
battery is charged by plac- 
ing under the felt some 
powdered sulphate of cop- 
per and upon the top of 
the felt a little sulphate of 
zinc, then filling the cell 
up with water so as to im- 
merse the zinc. The bat- 
tery thus charged is suffi- 
cient to run the motor for 
two or three hours. The 
motor, however, is capable 
of withstanding the cur- 
rent of a much larger bat- 
tery, and if connected with 
such a battery it might do 
a considerable amount of 
useful work. 

The motor shown in 
Figs. 4, 5 and 6 has a field 
magnet with double arms 
which are oblong in cross 
section and are wound in 
the regular way. The ar- 
mature is of the Siemens H 
pattern, of small diameter 
but of considerable length. 
The commutator is like 
that already described. 
The field magnet is wound 
with 64 feet of No. 25 mag- 
net wire, 32 feet being 

wound on each arm of the magnet. The armature wind- 
ing consists of 29 feet of No. 31 magnet wire, forming 100 
convolutions. The central part or core of the armature 
is & inch wide, 1% inch long and i\ inch thick. The bat- 
tery is a double one, and the under surface of the base 
of the motor (which is of insulating material) carries a 
spring which connects a copper plate at the bottom 
of one of the cells with a zinc plate at the top of the 



other cell, and other springs are provided for estab- 
lishing connection between the copper and zinc plates 
with the binding posts on the motor base, the latter 
being connected with the armature and field magnet as 
in the other case. The double cells in which the elec- 
trodes are placed is made of insulating acid-proof ma- 
terial, and the copper plate which lies at the bottom 




useful purpose in every family where young people 
and those that are older are to be instructed and 
amused. These motors could be used to considerable 
advantage in every school, however small or obscure, 
and certainly the price would be no bar to the estab- 
lishment of an electrical plant in any school without 
regard to the condition of the treasury. These little 

motors are made by the Electro Novelty 

Company, of Boston. 




ONE DOLLAR ELECTRIC MOTOR. 



of each cell is furnished with an insulated rivet extend- 
ing upward through a hole in the zinc plate. 

The exciting material is carried in a blotting paper 
pad, shown in Fig. 6, one such pad being placed in each 
cell between the copper and zinc plates. The pad 
consists of three thicknesses of blotting pa per fastened 
together by a row of stitching near the outer edge. 
The space between the middle and lower pieces of 
blotting paper is filled with pulverized copper sul- 
phate, the space between the middle and the upper 
pieces of blotting paper is filled with zinc sulphate. 




Isatine. 

Isatine, called also artificial indigo, is a 
dark blue violet liquid ; it is destined, on 
account of its low price and the ease with 
which it is used, to play a very important 
part in dyeing vegetable fibers. 

Isatine can replace advantageously those 
colors which have been used to top natural 
indigo upon piece goods and yarns, and will 
give more or less heavy shades as desired. 
The shades thus obtained resist the action 
of the light, also alkalies and acids, and are 
remarkable for the ease with which they can 
be fixed upon vegetable fibers. The color 
can be diluted with more or less hot water, 
according to the depth of shade required. 
The liquid can be applied without mordant ; 
it is, however, preferable to add a little alum 
or other alumina salt, in order that the 
shade may be faster and more regular. 

For topping vat blues upon pieces or yarn 
the dye stuff may be used to great advantage. 
In its use the material is first dyed in a vat, 
is next treated with a mordant of alum or 
acetate of alumina and nitrate of iron, and 
finally dyed in a more or less concentrated 
color bath, varying also the temperature 
according to the shade desired. The color 
fixes better upon the fiber if the yarn or 
pieces bottomed with indigo are treated di- 
rectly with a mordant of alum and nitrate 
of iron instead of souring with an acid. The 
strength of the mordant should be regulated 
according to the depth of the vat blue. In 
fact, the lime should be neutralized by the 
mordant; if the latter is too strong, the color 
is fixed too slowly, and there is a loss of color- 
ing matter, but if too weak, the color goes 
on too rapidly and unevenly. To avoid 
these two difficulties it is very important 
to observe exact proportions, especially for 
light shades. For dyeing cotton and linen yarns, after 
boiling them out, they should be put in a lukewarm 
and weak color bath for light shades, or hot and strong 
bath for dark shades, and to the bath should be added 
alum or acetate of alumina in the proportion of 1 pound 
of alum for 200 pounds of yarn ; finally rinse with 
water. 

The nitrate and the pyrolignite of iron are the proper 
mordants for dark shades; these shades can be blued 
with soda, potash, soap, etc. Sumach can be placed 
advantageously on the bottom. Verdigris added to 

the color bath gives a more 
intense blue, which dark- 
ens at the end of the dye- 
ing by contact with the air. 
An addition of aniline vio- 
let or fuchsine gives beau- 
tiful shades of dark violet, 
which are fast. A large use 
for the color is for dyeing 
fast blacks. Logwood and 
quercitron can then be 
used in connection with 
the color. — Industrie Tex- 
tile ; Textile Record. 



INEXPENSIVE SIEMENS ELECTRIC MOTOR. 

All that is necessary to start the battery is to place 
these pads in the cells and pour in sufficient water 
to saturate them and effect a partial solution of the 
salts contained in the pad. A dozen or so of such 
pads accompany each motor and an extra supply can 
be purchased for a small price. 

These little machines are safe and convenient, they 
illustrate many electrical principles and will serve a 



Treatment of Erysipelas. 

Schneider (Centralblatt 
fur Ghirurgie, No. 1518, 
1892) states that he has 
employed Sachs' treat- 
ment for erysipelas with 
almost invariable success. 
This consists in applying 
beyond the involved areas 
a ten per cent ichthyol 
collodion mixture. If the 
extremity is involved, this 
collodion is spread around 
the limb above the limit 
of the disease, forming a 
band about twice the 
breadth of the hand. It 
should be put on in a layer 
so thick that after drying it presents an appearance as 
though the limb were encircled with a broad bandage. 
In nearly all cases, when the inflammation reached 
the border of this collodion layer, it ceases to spread. 

Improvement follows in two or three days, the tem- 
perature drops, and symptoms rapidly subside. 

Schneider believes that collodion without ichthyol is 
as efficacious as the mixture suggested by Sachs, 
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A VISIT TO CHALCEDONY PARK, ARIZONA. 

BY H. C. HOVET. 

Twenty years ago a miner who had been prospecting 
in Arizona gave me an oblong biock of peculiarly 
marked agate. After letting friends cut off a dozen 
pairs of sleeve buttons from it, I had the rest of the 
block polished as a cabinet specimen. It was evidently 
a kind of petrified wood, and the donor told me that 
there were immense quantities of it in the region 
where he had been exploring. That same region is now 
known as the Chalcedony Park, and was mentioned 
to me by the railroad officials as being one of the most 
extraordinary of the many 
remarkable localities along 
the Santa Fe route. Hol- 
brook was the place where 
I was told to leave the cars 
and take a stage for the 
park. But there was no 
stage, and the sand storm 
that was raging at the 
time was such as no man 
who valued his comfort 
and safety was willing to 
encounter. Corrizo was 
somewhat nearer the park, 
but it was a mere watering 
station, with no houses nor 
conveyances. On stating 
the case to the conductor 
of the fast California ex- 
press, he kindly relaxed 
his rules and stopped his 
solid train of Pullman cars 
at "whistling post 233" in 
the midst of the sage 
brush, and just at sunset. 
Pointing to a windmill 
near the horizon, he said, 
" That is Adam Hanna's 
ranch, the only house with- 
in ten miles. May be you 
can get a horse there ; and 

if not, you can foot it in the morning." The train 
rolled on and left me and my kodak alone in the wil- 
derness. 

After proceeding for about a mile the banks of an 
arroya were reached, usually dry as a tinder box, but 
now flooded by melting snow. The stream seemed to 



tions the bold estimate of Mr. C. F. Lummis that the 
extensive forest now hardened into stone formerly 
covered "hundreds of square miles;" and accepts 
without dissent the assertion of Mr. G-. F. Kunz, that 
there may here be seen at a glance a million tons of 
precious stones. A matter-of-fact visitor might say 
that the scene reminded him of a vast logging camp, 
where the lumbermen had tossed the huge logs from 
their sleds at random, and then had gone away, leaving 
them to become rain-soaked and moss-grown. The 
trees when standing were fully two hundred feet high ; 
for even now their prostrate trunks measure, when 








PETRIFIED LOGS-CHALCEDONY PARK, ARIZONA. 



unbroken, from one hundred to one hundred and fifty 
feet. The peculiarity already hinted at is that these 
mighty trunks are as regularly severed into sections as 
if the work had been done by a cross-cut saw. The 
lengths vary from disks like cart wheels to logs twenty 
or thirty feet long, or longer. Twigs are found an inch 



be a moving quicksand, and varied in width from ! through, and trunks ten feet thick. They lie at every 
forty to two hundred feet. The ranch was on the j angle ; parallel to each other, and at right angles ; 
other side of the stream ; but my halloo brought out ' singly and in great groups ; down in gulleys and perched 
the inmates, who directed me to a pile of drift wood, like cannon on hill tops. 



as the only means of crossing. Why Mr. Hanna does 
not occupy higher ground, near the railroad, and 
further his own interests, as well as those of tourists, 
by making regular trips to the park, was a matter 
not fully made clear. 

The next morning, after an exciting episode, being 
nothing less than an attack on the lady of the ranch 
by a pair of savage coyotes, I started alone, on horse- 
back, for my destination. 

It was an easy trail, and ^ = ^^^^^^ 

the distance did not exceed 
seven miles. But it was a 
dreary ride over mesas and 
arroyas, with occasional 
glimpses of distant moun- 
tains. From the very start 
the road was lined by spe- 
cimens of agatized wood 
equal to the one I had 
been guarding for so many 
years. Now and then a 
petrified log, or solitary 
stump, were harbingers of 
what was to be seen fur- 
ther on. The term " park" 
is a misnomer; for there 
is no natural park here, 
nor has the hand of man 
done anything but to shat- 
ter the marvelous relics of 
dateless antiquity. The 
people of the vicinity al- 
ways speak of it as "the 
Petrified Forest." But 
that again is misleading ; 
for there is no forest, what- 
ever there may have been 
fifty centuries ago. It cer- 
tainly seems as if the place 

ought to be made a national park, and should be 
both better protected and more easy of access. As 
it is, the enchanted spot lies at the mercy of vandals, 
the only precaution against spoliation being a rail- 
road rule against shipping specimens from it in bulk. 

How shall the Chalcedony Park be described ? At 
first one gets the impression that it is a small affair, of 
perhaps fifty acres. Then he says that it must be a 
hundred. And after riding over its amazing ruins for 
many hours in succession, he concludes that the area 
includes a thousand acres ; and finally he hardly ques- 



And all these myriads of trunks, stumps, logs, 
branches and tiny twigs are solid stone. And on in- 
spection they prove to be precious gems of almost 
every known variety. Those that remain intact have 
been weathered to a dark red, rich brown, or sober 
black. But Time's relentless ax, aided by the geo- 
logist's hammer, has made havoc with so many of 
them that the ground is thickly strewn with their 




THE AGATE BRIDGE-CHALCEDONY PARK, ARIZONA. 



fragments, from rocks like bowlders down to chips 
and minute splinters, that show their brilliant colors 
under the fierce Arizona sun with kaleidoscopic effect. 
At every footfall you tread on gems, some of which 
might grace a ducal coronet, while the most plain and 
least attractive would be worthy of an honored place 
in the finest cabinet. There are no rubies, sapphires 
nor diamonds here (as has been incorrectly reported), 
but the amethyst abounds, and the red and yellow 
jasper, chalcedony of every hue, the topaz, the onyx, 
the carnelian, and every imaginable variety of agate. 



No log, nor fragment, is limited to a single kind of 
gem. Many are massive mosaics of all the kinds 
named above. The material breaks pretty easily into 
cubical forms, but it is extremely hard, and takes a 
brilliant and durable polish. 

Under a magnifying glass the cellular structure is 
plainly visible, and experts assure us that the ancient 
forest was made up of trees analogous to our pines and 
cedars. The region is decidedly volcanic, lava beds 
and extinct craters being in sight in every direction. 
Some catastrophe doubtless felled the " forest prime- 
val," which was subsequently buried in volcanic ashes. 

Floods of hot silicious 
waters were poured over 
the ashes, possibly from 
geysers. The wood became 
water-soaked, and gradu- 
ally the silica took its place 
and shape. The pure 
silica, as Mr. Kunz sug- 
gests, would form the lim- 
pid quartz, while the rich 
colors of red, brown, yel- 
low, and purple would be 
due to iron and manganese 
held in solution. I found 
one block of wood that 
had changed to solid iron. 
Spurring my horse from 
the valley to the summit 
of the mesa, mainly formed 
of light gray sandstone, 1 
followed a trail to its fur- 
ther side, where it is cut 
by a small canyon about 
fifty feet deep. And here 
is the Agate Bridge, the 
most wonderful object of 
its kind in existence. This 
unique bridge is simply a 
huge trunk spanning the 
canyon where it is sixty 
feet wide. The trunk it- 
self is a hundred feet long, and tapers down from 
a thickness of five feet to a diameter of three 
feet. Its entire mass is made up of agates, jaspers, 
and other precious materials. At a point two-thirds 
of the way across it is fractured, whether naturally or 
by violence I could not determine. At the bottom of 
the canyon is a pool resorted to by the cattle of the 
plains, and around it grow the only living trees to be 
seen for miles. 

The task of selecting specimens from a million tons 
of gems is less easy than it is agreeable. Each crystal, 
or moss agate, or amethyst, or onyx, seems most de- 
sirable till it lies in your pocket or saddle pouch, and 
then others assert their superiority. At last my load 
was as heavy as could be managed on horseback. With 
reluctance I left the enchanted forest, made my way 
back to Hanna's ranch, crossed the perilous arroya, 
flagged an approaching train, gained permission to 

take my sackful of treas- 
ures on board, and sped 
on my journey, convinced 
that whatever marvels 
may have existed in the 
days of the Arabian 
N i g h t s' entertainments, 
none in these more mod- 
ern times could rival, in 
its way, the petrified forest 
of Arizona. 

Attempts have been 
made, to a limited degree, 
to introduce agatized wood 
for ornamentation. The 
material, however, is so 
extremely hard as to re- 
quire special machinery 
for cutting and polishing, 
and we do not know of 
any company that has un- 
dertaken this work on a 
large scale except the 
Drake Company, of Sioux 
Falls, Dak., specimens of 
whose work are on exhibi- 
tion at Tiffany's, in New 
York City. The largest of 
these is a block 36 inches 
in height, 41 X 34 inches 
diameter, and weighing 2 - l 
tons. Its entire top is beautifully polished, showing 
the many kinds of gems of which it is composed. The 
Indian name for agatized wood is " Chinarump." For 
centuries the aborigines have resorted to the Petri- 
fied Forest for materials from which to make the 
precious arrow tips so greatly admired by collectors. 



The dynamo is replacing the battery to such an 
extent in telegraphy that its use will, it is thought, 
be universal in a few years. It is both cheaper and 
more efficient. 
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The Great Suspension Bridge between New Vorli 
and Brooklyn. 

We are indebted to Charles C. Martin, chief engineer 
and superintendent of the great bridge, for the follow- 
ing : 

DETAILS OF CONSTRUCTION. 

Construction commenced January 3, 1870. 

Size of Brooklyn caisson, 168 X 102 feet. 

Size of New York caisson, 172 X 102 feet. 

Timber and iron in caisson, 5,253 cubic yards. 

Concrete in well holes, chambers, etc., 5,669 cubic feet. 

Weight of New York caisson, about 7,000 tons. 

Weight of concrete filling, 8,000 tons. 

Depth of tower foundation below high water, Brook- 
lyn, 45 feet. 

Bepth of tower foundation below high water, New 
York, 78 feet. 

Size at high water line — of New York tower, 140 X 59 
feet ; of Brooklyn tower, 140 X 56 feet. 

Size at roof course — of New York tower, 136 X 53 feet ; 
Brooklyn tower, 136 X 50 feet. 

Total height of towers above high water, 272 feet. 

Brooklyn tower contains 38,214 cubic yards of masonry. 

New York tower contains 46,945 cubic yards of masonry. 

Size of anchorages at base, 129 X 119 feet. 

Size of anchorages at top, 117 X 104 feet. 

Height of anchorages, 89 feet front, 85 feet rear. 

Weight of each anchor plate, 23 tons. 

Length of river span, 1,595 feet 6 inches. 
" each land span, 930 feet. 

" Brooklyn approach, 971 feet. 

" New York approach, 1,562 feet 6 inches. 

Total length of bridge, between Park Row and Sands 
Street curbs, 6,016 feet. 

Total length of structure between Center and Concord 
Street curbs, 6,952 feet 6 inches. 

Width of bridge, 85 feet. 

Height of roadway at towers, above high water, 119 
feet 3 inches. 

Height of towers above roadway, 152 feet 9 inches. 

Clear height of bridge in center of river span, above 
high water, at 90 = F. temperature, 135 feet. 

Grade of roadway, 3 l 4 feet in 100 feet. 

Maximum grade of railway, 3% feet in 100 feet. 

Number of supporting cables, 4. 

First wire was run out May 29, 1877. 

©able making began June 11, 1877. 

Diameter of each cable, 15% inches. 

Length of single wires in cables, 3,579 feet. 

Total length of wire in 4 cables, 14, 361 miles. 

Bach cable contains 5,296 parallel, galvanized steel, oil- 
coated wires, closely wrapped to a solid cylinder. 

Weight of wire, nearly 1 pound to 11 feet in length. 

Weight of 4 cables, inclusive of wrapping wire, 3,588J^ 
tons. 

Ultimate strength of each cable, 12,200 tons. 

Bridge opened for pedestrians and vehicles May 24, 
1883. 

Railway opened to passengers September 24, 1883. 

Cost of bridge at completion, exclusive of land, 
$9,000,000. 

Total cost to April 1, 1884, $15,552,878. 

DETAILS OF OPERATION. 

From opening of railway, September 24, 1883, to Janu- 
ary 1, 1892 : 
One cable-hauling engine, 30 in. diameter, 48 in. stroke. 

Speed, 70 revolutions per minute. 
One cable-hauling engine, 26 in. diameter, 48 in. stroke. 

Speed, 70 revolutions per minute. 
One cable-hauling engine, 22 in. diameter, 36 in. stroke. 

Speed, 80 revolutions per minute. 
Greatest indicated H. P. observed, 1,093 - 15. 
Least indicated H. P. observed, 65 '6 negative. 
Speed of hauling cable, 10}<j miles per hour. 
Hauling cable, V& inches diameter, 12,000 feet long. 

" No. 1, used 1,140 days, hauled 22,142,706 

ton miles. 
" No. 2, used 607 days, hauled 25,492,892 

ton miles. 
" No. 3, used 393 days, hauled 20,395,073 

ton miles. 
" No. 4, used 356 days, hauled 18,923,469 

ton miles. 
" Nos. 5 and 6 are still in use. 

Weight of cars — 12 cars, 8 tons each, used to March 5, 
1887. 
" " 12 cars, 10 tons each, used to October 

29, 1890. 
" " 48 cars, 17 tons each, in use. 

" " 12 " 19 " " 

Number of cars in service, 60. 
Number of cars in use during rush hours, 48. 
Largest number of round car trips per day — April 30, 

1889—2,159. 
Next largest number of round car trips per day — De- 
cember 31, 1891—2,014. 
Total number of round car 

trips made by cable 3,477,000=7,388,625 miles. 

Total number of round car 

trips made by locomotives 78,574= 166,970 miles. 



Total number of round car 

trips 3,555,574=7,555,595 miles. 



Each car is moved by cable 2J^ miles in making one 

round trip. 
Weight of each locomotive, 22 tons. 
Number of locomotives in service, 6. 
Number of locomotives in use during rush hours, 5. 
Shortest headway between trains, \% minutes. 
Total number of railway passengers carried, 224,077,923. 
Total number of railway passengers carried for last 

12 months, 39,890,205. 
Largest number of railway passengers for one month — 

October, 1891—3,623,016. 
Largest number of railway passengers for one day- 
April 30, 1889—159,259. 
Total number of foot passengers to June 1, 1891, 

28,171,839. 
Largest number of foot passengers in one month — 

June, 1883—909,100. 
Largest number of foot passengers in one week — the 

last week in May, 1883—668,456. 
Largest number of foot passengers in one day — on 

May 27, 1883—163,000. 



Progress of the Maryland Steel Company. 

A correspondent of Engineering thus describes the 
recent visit of the members of the American Institute 
of Mining Engineers to the above works, at Sparrow's 
Point, near Baltimore : 

This is really a part of the Pennsylvania Steel Com- 
pany, and bids fair to be the largest part. That com- 
pany having obtained an interest in the celebrated 
Juragua mines in Cuba, looked to a location for man- 
ufacture on tide water. They accordingly secured 
1,000 acres about nine miles "from Baltimore, in Chesa- 
peake Bay, and have labored since 1887 to put it into 
shape, with most gratifying results, for they have 
probably one of the finest Bessemer works in the 
United States, while the outlook for the future is even 
more remarkable. The works have deep-water navi- 
gation, which not only brings, their ore, but enables 
them to ship to all coast points and to South America 
at a minimum expense, and in addition they have con- 
structed a railroad to Baltimore which gives them 
access to all interior points. 

The manufacturing plant at the present time con- 
sists of four blast furnaces, of which three have been 
in operation, and the fourth is ready for work at any 
time, furnace C being the only one in blast at present; 
a Bessemer plant and rail mill ; the marine depart- 
ment or shipyard, machine shop, pattern shop and 
foundry, partly completed and in operation. All the 
buildings and other improvements on the property 
have been placed here since the Pennsylvania Steel 
Company commenced operations in 1887. 

Of the piers, No. 1, 40 ft. wide and 600 ft. long, was 
built in 1887 ; No. 2, finished in 1890, is 900 ft. long and 
100 ft. wide. These piers, which will accommodate six 
steamers, are designed chiefly for the handling of car- 
goes of iron ore and for shipping the products of the 
works ; they will be equipped with the most approved 
appliances for this work. 

The four furnaces now built are each 85 ft. high and 
22 ft. bosh. The blast is supplied by double vertical 
condensing engines, built from designs of the com- 
pany. The blowing cylinders are 84 in. in diameter 
and 60 in. stroke, and steam is supplied by Babcock 
and Wilcox boilers, 4,000 horse power being allowed 
each pair of furnaces. There are four Whitwell stoves, 
70 ft. high and 22 ft. in diameter, for the hot blast to 
each furnace. 

The Bessemer plant is arranged to work either with 
direct metal from the blast furnace or with remelted 
metal from the cupolas, and is designed for four 18- 
ton converters. Along the line of the stock house 
electric cars are run on a depressed track to convey 
the stock barrows to the hoist, thus saving the labor 
of wheeling. A casting was made while the party was 
there. The moulds were placed in vertical position on 
cars specially designed for the purpose, and the ladle 
is hung over the cars, which are moved mechanically 
under it to be filled ; hence a pit is not required, which 
seems a great improvement. The ingots are stripped 
by a double vertical stripper and taken to two blocks 
of pit-heating furnaces. 

The blooming mill is of the " two-high " reversing 
type, with rolls 36 in. in diameter, driven by a pair of 
42 in. by 60 in. reversing engines. Beyond the rolls is 
a hydraulic shear f orcutting off the ends of the blooms. 
The blooms pass direct from the blooming mill table 
through the shear to the rail train, where they are 
rolled into rails without reheating. 

The rail train is "three-high," with rolls 26 in. in 
diameter, driven by two 48 in. by 66 in. Porter-Allen 
engines. One engine will drive this in case less power 
is needed, and the train is fitted with tables for hand- 
ling the bars from the different passes mechanically, 
and is arranged for turning out finished rails six 
lengths (180 ft.) each. The six-length rails are rolled 
on the lighter sections, the number of lengths being 
reduced as the weight of the section increases. The 
object is to keep the weight of the ingots uniform, 
Beyond the rail train are the sawing, straightening 
and drilling appliances. 

In cooling, the rails do not touch each other. Hence 



there is little straightening required. In fact, one 
is impressed with the many devices to facilitate the 
work and to reduce the handling of the material to a 
minimum. 

On that portion of the property lying east of the 
Bessemer and rail department an extensive plant 
of open-hearth furnaces is projected, the product of 
which will be distributed among the blooming mills, 
plate and structural shape mills to be erected in con- 
nection with them. 

The marine department, although not complete in 
its varied details, is in active operation. On the fitting- 
out pier, alongside which vessels will be taken as soon 
as launched, to receive their machinery and outfit, is 
being erected a machine shop, also hoisting shears of 
100 tons capacity. The other buildings comprise the 
tool shed, smith and machine shop, joiner and paint 
shop, and dry house. There are now completed four 
slips for vessels 250 ft. to 300 ft. long, others for larger 
vessels to be added as required. One steel seagoing 
tugboat has been recently completed and is now in 
active service ; another is nearly finished. A side 
wheel steamer 210 ft. long and a propeller steamboat 
305 ft. long, for the service of the Baltimore Steam 
Packet Company between Baltimore and Norfolk, are 
under way. 

The machine shops, one section of which is now 
erected and partly in operation, are intended to pro- 
duce the apparatus required for the extension of the 
manufacturing plant and the engines and other ma- 
chinery required by the shipbuilding department. 
The present shop is one of thsee bays, of which 
the other two will be used as erecting and light tool 
shops. 

In this building heavy castings for the works and 
for the vessels at the shipyards are being made 
daily and handled by hydraulic cranes, to be aided 
by a 50-ton electric traveling crane which is nearly 
completed. 

A brick manufactory with a daily capacity of 25,000 
is operated by this company, and on the property is 
located a lumber company manufacturing 250,000 ft. 
per day. The buildings have been constructed with a 
view to extension, and reflect the greatest credit on 
their designers. This inspection closed the day's ex- 
cursion, and there was yet another trip to be chron- 
icled, and that was to Indian Head on the day follow- 
ing, to see the United States proving grounds, to wit- 
ness some tests. Shots were fired from the rapid-fire 
guns and from the 6-in. and 8-in. rifles. The 6-in. 
shot passed through a Carnegie 6-in. plate. The 
smokeless and cocoa powders were examined, and from 
thence the party visited the United States Navy Yard 
at Washington, to see the gun shops, and to admire 
the lathes and rifling machines for guns from 6 in. to 12 
in. These guns were shown' in various stages of com- 
pletion, and the heart of the American citizen dilated 
with pride, and he felt almost like wishing for a war to 
show foreigners what an American gun can do when 
needed. 

The arrangements for this meeting, it may be said 
in closing, were most carefully planned and completely 
carried out. The local committee covered themselves 
with credit and deserved all the thanks they received. 

Their souvenir book giving an account of Baltimore, 
its industries, its geological characteristics, and accom- 
panied by an excellent map of the city and a geologi- 
cal map of the section, was a work of care and was 
greatly appreciated. It will, undoubtedly, find a per- 
manent place in the libraries of the members, and re- 
mind them that the Baltimore committee are men to 

be proud of. 

— m 1 ■ > » — — — 

A Kingdom In Ohio. 

Zoar, O., is the abiding place of a mystic band of 
German communists who. hold all property in com- 
mon, the place being a miniature kingdom within 
itself. The people, who call themselves Zoarites, own 
7,000 acres of land, which all lies in one body, about 
half of the tract being in a high state of cultivation. 
The original Zoarite purchase was 10,000 acres, but 
3,000 have since been sold at a high figure. Every 
article, implement, device, contrivance or machine 
used, wrought with or employed in Zoar, is of Zoarite 
manufacture, and the same maybe said of every article 
worn or eaten, with the exceptions of coffee, tea and 
spices. 

The shoes the Zoarites wear are made by their 
own shoemakers from leather prepared by their own 
tanners, from hides taken from cattle bred and raised 
on the great community cattle farm. The coal which 
warms them and cooks their food is dug from their 
own mines, and is burned in stoves cast in their own 
foundry from iron smelted in their own furnaces from 
ore found in abundance on their own lands. They 
have community tailors, bakers, weavers, butter mak- 
ers, cheese makers, and all other useful artisans and 
tradesmen. The tailor uses nothing but Zoarite cloth 
made by the Zoarite weaver from wool sheared from 
Zoarite sheep. The same may be said of the whole 
catalogue of manufactures, which certainly gives to 
Zoar distinctive characteristics unknown to any other 
American city or community. — St. Louis Republic. 
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THE WATER LILY HOUSE AT KEW. 
This house, at the Royal Botanic Gardens, about 
six miles from Hyde Park, London, is at its best any 
time between the middle of July and the end of Sep- 
tember. The Nymphaeas occupy the whole of the large 
circular tank, with specimen plants of hedychiums, 
sugar cane, sagittaria, and clusia round the margin. 
The iron rail which encircles the tank is partly covered 
with the stems, leaves, and flowers of Batatas panicu- 
lata, and the narrow shelves against the sides of the 
house are covered with soil one foot in depth, in which 
a collection of tropical gourds is planted. The vine of 
the gourds is trained to wires running below the roof, 
and the effect of their large and sometimes bright col- 
ored fruits as they hang over the water lilies is partic- 
ularly good. Along with the gourds grow such hand- 
some flowering creepers as Solanum Wendlandii, the 
best of all tropical solanums, passifloras, ipomceas, 
Aristolochia elegans, A. ridicula, Clitoria ternata, Big- 
nonia Tweedieana, Beaumontia grandiflora, Allaman- 
das, etc. In tanks in the corners of the house are 
Nelumbiums, Cyperus papyrus, Amorphophallus cam- 
panulatus, and other large and remarkable moisture- 
loving plants. The collection of Nymphseas is a 
rich one, and we have counted, says the Gardeners' 1 
Chronicle, over a hundred expanded flowers in this 
tank on a July morning at about eleven o'clock, 
when the whole of the kinds are in " blow." Blue, pur- 
ple, red, rose, white, and yellow colors are among 
them. The gourds comprise Luffas, including the 
Sooly Qua, L. egyp- 
tiaca, which has 
fruits five feet long, 
and which are shown 
in the picture ; Lage- 
narias, such as L. 
gigantea and L. vul- 
garis, Cucurbita 
maxima, Cucumis 
sikkimensis, snake 
and adder gourds 
(Trichosanthes), the 
wax gourd, and nu- 
merous other kinds. 

The house was 
built in 1853 for the 
Victoria regia, which 
was grown there un- 
til the present Vic- 
toria house was 
erected some twenty 
years afterward. 
Since then the "Old" 
lily house has been 
devoted to the Nym- 
phseas, which do ex- 
tremely well in it. 
Its dimensions are 44 
feet square, with a 
porch on the south 
side. The' roof is 
span, about 20 feet 
high in the middle, 
and the whole of the 
framework is of iron, 
resting on a thick 
stone base. It is an 
extremely light and, 
at the same time, a 
strong and elegant 
structure. The tank is circular, 36 feet in diameter, 2 
feet deep, with a leaden bottom. Two rows of hot 
water pipes run through the water, and there are six 
rows of 4 inch pipes all around the sides of the house. 
The Nymphseas are grown in large pots, except N. 
zanzibarensis, which is planted in a circular brick bed 
in the center of the tank. The water is kept at a tem- 
perature of about 70° Fah. throughout the summer. 
The house is shaded with thin canvas blinds only in 
very bright weather in the middle of the day. These 
are, roughly, the essential conditions which produce 
the really delightful display of moisture-loving tropi- 
cal vegetation represented in the woodcut. 
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The Battleship Texas. 

The progress made for the past four years in adding 
cruisers, gun boats, and monitors, or harbor defense 
vessels, to our navy, has been highly gratifying, and 
there is no room for doubt that the great body of the 
American people now look with exceeding satisfaction 
upon the highly efficient fleet of modern war vessels 
which we at present possess. The building of battle- 
ships proper, however, has been a slower work, such 
vessels, according to the most recent method of classi- 
fication, being designed to carry guns of the heaviest 
caliber, and be protected by an armor which will resist 
the projectiles of similar guns on an enemy's vessels. 
The launch of the battleship Texas, therefore, at the 
Norfolk Navy Yard, on June 28, attracted wide atten- 
tion, forming a subject of pleasant comment by the 
press generally throughout the country, without 
regard to politics, while the launch itself was wit- 
nessed by some twelve thousand persons. 



The original plans of the Texas were made by Eng- 
lish designers, but they have received so many succes- 
sive alterations that but little has been left of the 
special features at first contemplated. She will be a 
steel-armored twin-screwed vessel, of 6,335 tons normal 
displacement, driven by two sets of triple expansion 
engines, capable of developing 5,800 horse power with 
natural draught and 8,600 with forced draught. 

The vessel will be 290 feet long, 64 feet 1 inch broad, 
and have a mean draught of 22 feet 6 inches when car- 
rying about 500 tons of coal, with a bunker capacity for 
450 additional tons. The main armament will consist 
of two 12-inch breech-loading guns, each weighing 46% 
tons, mounted in two turrets en echelon, one being on 
the starboard side aft, the other on the port side for- 
ward. The secondary battery will consist of four six- 
pounder and four three-pounder rapid-firing guns, 
with four 47 mm. Hotchkiss guns, all mounted on the 
gun deck behind l^-inch plating, two Gatling guns, 
and two 37 mm. Hotchkiss guns, mounted on the 
bridge, the same in the military tops, and two three- 
pounder rapid-fire guns on the flying bridge. There 
will be six torpedo tubes, one in the bow, one in the 
stern, and two on each side ; a strong ram bow adding 
to her offensive powers. 

The turrets will be armored with twelve inches of 
steel and their bases inclosed by a diagonal redoubt 
armored with 12 inches of steel, which also will protect 
the hydraulic machinery for working the guns, and the 
smoke pipe casings. A belt of steel armor 12 inches 



Richmond, Va., but will be placed on board at the 
Norfolk Navy Yard. 

Aside from the delay in the construction of the vessel 
from the changes found necessary in her plans, far 
more time has been required for the work from the 
fact that the Norfolk Navy Yard, which was selected 
as the place of building, was but poorly supplied with 
the required facilities for the construction of so large a 
vessel. Large additions have, however, been made to 
the plant and equipment at this yard, thus affording 
additional facilities for the building and repair of war 
vessels in the future. 
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WATER LILY HOUSE AT KEW ROYAL BOTANIC GARDENS. 



thick, extending 2 feet above the designed water line, 
414 feet below it, and 116 feet in length, will protect the 
boilers and engines. A protective deck of 12-inch steel 
will be laid above the armor belt. Beyond this belt it 
will be inclined toward the extremities and sides, and 
will be 3 inches thick on the slopes. At the ends of the 
belt will be diagonal armored bulkheads of 6-inch 
steel, pointed toward the bow and stern, whose oblique 
surfaces will afford additional protection. 

The hull is of steel throughout, and built on the cel- 
lular system. • A double bottom extends under the 
engines, boilers, and magazines, and is divided both 
longitudinally and transversely into numerous water- 
tight compartments. There are 129 of these compart- 
ments, all connected to steam and hand pumps by an 
extensive drainage system, thus minimizing the disas- 
trous effects of the ram and trjrpedo. The boilers and 
engines are to be in six water-tight compartments 
below the protective deck, three on each side, with a 
central passage providing protective communication 
between the extremities of the ship. Above the turrets 
will be a flying deck for navigating the ship, on which 
boats are stowed. Two second-class torpedo boats 
will be carried in addition to the usual comple- 
ment. 

The ship will be lighted throughout by electricity, 
and will carry two powerful electric search lights and 
two smaller search lights for boat use. She will be 
used as a flagship, and will carry a complement of 368 
officers and men, her spacious decks affording much 
greater accommodation and comfort for the crew than 
is possible on cruisers. Her machinery is being built 
by the Richmond Locomotive and Machine Works, of 



Compressed Air Locomotive, 

The Street Railway Review describes as follows a 
compressed air locomotive that is reported to have been 
successfully used for several months in the interior of 
the old Eagle Mines, near Pittsburg. This locomo- 
tive was built by H. K. Porter & Co., of Pittsburg. 
. Generally the construction is the same as a steam lo- 
comotive, with the omission of the boiler and water 
tank, these being replaced by two large cylindrical 
tanks holding the compressed air. These tanks are 36 
inches in diameter and 16 feet long; The connection 
of the air reservoir with the cylinders is simple, and no 
difficulty is experienced from freezing either in summer 
or winter. The locomotive carries air at 500 to 600 
pounds pressure, but ordinarily the pressure varies 
from 250 to 450 pounds. 

In the mine where the locomotives run, the grades 

are varied. The 
largest up-grade is 
1,200 feet at 1& per 
cent, but varying to 
5 per cent. Curves 
average 25 feet ra- 
dius, but 17 feet are 
successfully round- 
ed. An ordinary 
day's work of 20 '5 
miles, or thirty-one 
round trips, does not 
develop more than 
half the power of the 
motor. Over the 
longest entry up 
maximum short 
grades of 5 per cent 
from eight to eleven 
cars are hauled each 
trip, the weight of 
the car being 1,250 
pounds and of the 
load 3,360. 

The average 
charge of air doing 
this work was 334 
pounds, running the 
pressure down 193 
pounds and having 
141 pounds pressure 
left at the end ot 
each trip. 

The air is com- 
pressed by a Nor- 
walk compressor 
(made by the Nor- 
walk Iron Works, of 
South Norwalk, 
Conn.), and situated 
for convenience 2,400 feet from the charging point of 
the engines. No loss of pressure is noticeable, although 
the air is conveyed through 3 inch pipes. The time for 
charging is one minute. 

If charged to 500 pounds, the engine can make a dis- 
tance of 1% miles, doing heavy work, and it is practi- 
cable to make a running capacity of 4 miles with one 
charge. The compressed air locomotive is peculiarly 
fitted for this work, inasmuch as the narrow quarters, 
short curves, presence of fire damp, water seepage, and 
ventilation require a motor fulfilling most difficult con- 
ditions. The air locomotives are built in various sizes 
of cylinders, from 5 to 10 inches in diameter. The 
smaller sizes will run on 16 pound rail in 4 foot entries. 
The larger sizes require 20 to 30 pound rail and 4% foot 

entries. 
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Straw Bleaching. 
Place the straw in tubs of whitewood, pour over it 
hot water, and allow it to stand for 24 hours. Pour off 
the water and run in a lye made from 1 pound potash 
in 3 quarts of water, and after standing a short time in 
this, place in a boiler and boil up for 9 hours, adding 
water from time to time to make up for that which is 
lost by evaporation. Wash well with water, give 
another boil in lye of half the strength of the last, and 
wash well. Then prepare a liquor of chloride of lime 
(bleaching powder) of 1 to 2 degrees Tw. ; pour this 
over the straw, and allow it to stand for 24 to 36 hours, 
or until it is perfectly bleached. Rinse the straw well 
in several waters, and expose it to air until all traces of 
chlorine have disappeared. The straw is then ready 
for use. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Fire Engine Pump.— Truckson S. La 

France. Elmira, N. Y. A double-acting upright pump 
is, by this invention, provided with a novel casing and 
arrangement of the inlet and outlet passages with the 
pump barrel, double sets of valve chambers being ar- 
ranged in the front or accessible side of the pump 
casing and c'osed by separate lids, with all the valves 
grouped in close relation with each other, and so that 
either end sets of valves are readily accessible without 
disturbing the end covers of the pump barrel and its 
casing. The valves and interior mechanism are thus 
made conveniently accessible when repair or adjust- 
ment is necessary. The invention also includes a solid 
head and bucket plunger. 

Bridge.— Thomas H. Kosure, Farmers- 

ville, Texas. A suspension bridge, in which the prin- 
cipal members are constructed of wire cables under 
tension. Is provided by this invention, the cables being 
made of straight strands of wire twisted at the time 
the bridge is constructed. The cables are run back 
and forth from one anchorage point to a lurnbuckle 
until enough strands are laid for a cable for one sec- 
tion, and from that turnbuckle the strands are then 
laid to the next for the next section, etc., the screw- 
eyes of the turnbuckles being finally turned in oppo- 
site 'directions to twist the strands and tighten the 
cable between its anchorage points. The improvement 
is mainly designed for use in building small, light 
and strong bridges for public roads, etc. 

Smoke Consuming Furnace. — Ed- 
ward Cartwright, Wilber, Neb. This furnace lias an 
outlet flue, curved from the side walls of the fire box 
through a horizontal arc of ninety degrees, and having 
greater vertical depth along the outer or longer arc than 
it has along the inner or shorter arc, ihe peculiar shape 
and arrangement of this discharge conduit making 
available the effects of reflection and concentration of 
heat in a manner designed to completely consume the 
smoke without the aid of a blast. This furnace is de- 
signed to he especially nseful in heating steam boilers 
in smelting and other metallurgical operations. 

Kail way Appliances. 

Gar and Hose Coupling.— John H. 

Carroll, De Smet, South Dakota. This is a combination 
device in which the hose coupling for the air brake is 
united with an improved car coupling, the coupling to- 
gether of two cars simultaneously effecting a coupling 
of the hose sections on the coupling heads. The car 
coupling head is pivoted to swing laterally and connect 
with a mating coupling head, while a hose coupling half 
Eection is positively held upon the car coupling head, 
and movable into position to couple in response to a 
corresponding movement of the car coupling head, be- 
ing adapted to couple with a mating hose coupling sec- 
tion of the opposing car. 



Mechanical. 

Drive Chain.— WestDodd, Sac City, 

and Arthur T. Martin, Clinton, Iowa. The link of this 
chain has a hook at one end and an eye at the other, 
with radial flanges at the ends of its shank near the 
hook and eye. A chain made with these links is de- 
signed to be perfectly flexible, making a secure driving 
connection with the wheel or wheels, around which it 
may be passed in any direction. The chain can also be 
crossed to reverse the motion of the shafts, and can be 
conveniently used to connect wheels or pulleys at any 
desired angle by means of loose guide wheels or 
idlers. 

Equalizing Links.— Thomas Murphy, 

Sewickley, Pa. This invention provides r method of 
and apparatus for equalizing the members or links used 
in deep well drilling machines, etc., to prevent the 
links from breaking when subjected to a heavy strain or 
sudden jerk. The lengths or two sides of a link are 
equalized by subjecting two connected links to the ac- 
tion of heat and at the same time straining the links 
apart until the two sides or members are of equal 
lengths, and then permitting the links to cool while 
under strain, the heating and stretching process being 
continned until the reins of each of the jars are -of (the 
same length. 

Water Motor.— Benjamin S. Part- 
ridge, Jacksonville, Fla. This is a device adapted for 
attachment to artesian wells, and designed, with a low 
pressure of water, to afford a high degree of power. 
Opposing cylinders, with pistons connected by a power 
rod, are arranged opposite spaced valve chests in which 
are oscillating valves connected with a spring-pressed 
and longitudinally movable rod operated from the 
power rod, there being spring catches for temporarily 
locking the valves, and means for operating the catches 
from the spring- pressed rod. The invention also in- 
cludes various other novel features. 

Machine for Carrotting Fur.— 

John H. Sanders, New York City, and James E. Car- 
lin, Brooklyn, N. Y. This is a simple and rapidly 
operating machine adapted to fit furs for use in hat 
making more perfectly than the work can be done by 
hand, and which is also constructed to deliver a fine 
spray of the carrotting liquid upon the fur and save 
the surplus solution, so there will be no waste. The 
machine comprises a pair of feed rollers, adjacent to 
and parallel with which is a revoluhle brush, an atom- 
izer delivering between the brush and rollers, and a 
blower connected with the atomizer. 

Pump. — Robert H. Raprager, Lakota, 

North Dakota. All the pumping parts of this pum p 
are designed to be below the surface of the water, and 
thereby be protected from freezing, the improvement 
being especially designed for double-acting pumps for 
use in a cold climate. The pump is very simple in 
construction and easy in operation, and has two 
plunger barrels connected with each other at their bot- 
toms, inlet and outlet valves being arranged in the tip- 
per ends of the barrels, there being an outlet pipe 
formed with a casing, into which discharge the outlet 
valves, various other novel features being also included 
in the invention. 



Clay .Conduit Machine. — James J. 

Powers aDd Robert Van Buren, New York City. The 
economical working of clay conduits for electrical 
wires and other uses is the purpose of the machine pro- 
vided by this invention. The machine has a power 
cylinder, below which is a moulding cylinder, the pis- 
tons in the cylinders being connected, while a spider is 
locked to the lower end of the cylinder by a bayonet 
joint, there being means for releasing the spider by 
the descent of the pistons. An inclined filling cylin- 
der, in which is a follower, communicates with the 
moulding cylinder. Longitudinal passages of the elec- 
trical conduit are formed in the compressed clay, which, 
when discharged from the moulding section, only re- 
quires drying, baking and glazing, to make a perfect 
conduit section. 

Wool Washing Machine. — Walter 

T. Forbes, Atlanta, Ga. A box-like receptacle, with a 
feed opening at one end and discharge openings in the 
bottom of its opposite end, has suspended in it a per- 
forated trough with discharge portions projected 
through the discharge openings in the box. A con- 
veyer is journaled in the trough, to convey the wool 
from the feedend to the discharge end, there being also 
a spray pipe connected with a scour-holding tank, and 
the apparatus is designed to qnickly and effectively 
separate dirt and greasy matter from wool without in- 
juring it. 

Agricultural. 

Potato Digger.— David Livingston, 

Thornville, Ohio. This machine has a shovel of novel 
construction, which, as the machine is drawn over the 
ground, clears itself in all kinds of soil, whether wet or 
dry or weedy, and enables the operator also to con-, 
veniently cut off weeds and tops and roots. The 
shovel lifts the potatoes with the dirt in such a way that 
the dirt loosens and falls away and the potatoes are left 
on top of the ground in a convenient position for the 
picker. 

Hand Cultivator. — Tyree T. Rodes, 

Paris,!Mo. This is an implement of very light and sim- 
ple construction, which can be operated to close its 
jaws or to open them any desired distance to cultivate 
at each side of small plants. The teeth are rigidly se- 
cured to the two jaws, which are opened and closed by 
a handle, and the teeth are long, sharp and hook- 
shaped at their outer ends. In spreading or opening 
the jaws, they open with mathematical precision, and 
the implement is very compact. 

Stock Feeding Rack. — Henry G. 

Chamberlain, [Ridgeway, Wis. This is an improved 
rack designed for use in the stable, or in the pasture or 
farm yard, for feeding grass, fodder, grain, roots, etc., 
permitting the stock to feed readily and at the same 
time preventing any waste. Sliding gates regulate 
the quantity of feed passed to the feed troughs, the 
gates being adjusted according to the nature of the ma- 
terial fed, while the arrangement is such that none of 
the feed is liable to be drawn out or dropped upon 
the ground. Continuations or extensions of the roof 
of the rack are also provided for as a protection to the 
stock from the sun and rain. 

Milk Cooler.— Samuel W. Tobey, 

Fairfield, Neb. A tank is centrally arranged within a 
double-walled box having suitable covers, an inlet 
pipe having its inner end arranged transversely in the 
tank bottom and provided with a series of holes, while 
its outer end is provided with a funnel, there being 
discharge and overflow pipes leading from the tank, 
through which running water is allowed to pass. Pro- 
vision is made for a free circulation of air around the 
tank, and there is no chance for impure air to come in 
contact with the milk or cream, while the |milk is 
cooled from the bottom toward the top, thus insuring 
the rapid rise of the cream. 



Miscellaneous. 

Swing Joint for Brackets. — Henry 

P. Drew, New York City. This is a cheap, substantial 
and shapely swing joint connection for gas pipes, 
adapted to pass a large volume of gas, and which may 
be readily converted into an electrically insulated swing 
joint for use where electric lights are combined with 
gas fixtures. It has two cupped sections with branches 
perforated and threaded to receive pipes, and further 
perforated to connect the threaded perforations with 
the cupped cavities of the joint sections, a headed 
coupling bolt loosely engaging one joint section and 
locked to the other joint section, a washer between the 
joint sections and one under the coupling bolt head, a 
clamping screw bolt, and a washer between the locked 
joint section and the head of the clamping screw 
bolt. 

. Miner's Lamp. — Julius R. Watts, 

Springfield, III. This lamp has a spout provided with a 
wick raiser, and there is a guide between the spout and 
the body of the lamp, a wick-retaining device having 
an opening at its lower end freely embracing the spout 
and its base, and extending upward and outward through 
the guide to the upper edge of the spout. The lamp is 
simple, durable and inexpensive, and the miner can, 
without removing the lamp from its support, quickly 
and conveniently raise and lower the wick, to increase 
or diminish the light. 

Balanced Stage.— Maurice Richter, 

Williamstown, W. Va. a gang plank, or balanced 
stage for ships, is provided by this invention, and one 
which can be easily operated by a single person, the 
main portion of its weight being supported by a spring 
mechanism upon the ship. A counterbalancing spring 
is arranged within a post, in the upper end of which is 
a sleeve carrying the tubular shank of a bracket on 
which is a pulley, a boom from the post also carrying 
a bracket and pulley, while the gangplank is con- 
nected by a rope with the balance spring. The tension 
of the spring is such that it nearly balances the weight 
of the gang plank, and but little manual force is re- 
quired to raise or lower it. 

Cradle. — James H. and (xeorge W. 

Meek, Denison, Texas. This cradle is susp nded from 
its supporting frame in such a manner as to render it 



capable of vertical, lengthwise and sidewise movements, 
the cradle being given an easy, uniform and steady mo- 
tion without the danger of tilting over. The construc- 
tion is such, also, that the frame may be folded up to be 
set aside without the necessity of removing the cradle 
from the frame or detaching any of the parts. 

Nailless Horseshoe. — James Mc- 
Caffrey, BPhiladelphia, Pa. A spring splice plate is 
riveted to and connects the front end of two clip plates, 
clamping arms being connected to the rear ends of the 
clip plates, connected by a screw and nut, in connec- 
tion with detachable wearing plates. The improve- 
ment dispenses with the work of blacksmiths In shoeing 
horses, and avoids the necessity of driving nails into 
the horse's hoof. 

Device for Ascertaining Grades, 

etc.— David C. Wolfe, Lyons, Kansas. A hollow case is 
provided with angle irons at the corners and spring 
clasps, in combination with a reversible base board 
bearing upon one side a set of graduated plates and 
scales, and having pins projecting iu central position 
from the ends, there being also an adjustable carrier 
with graduated lever or rule. The improvement is 
designed to furnish an accurate and ready calculator in 
railroad work of the position and height of bed and 
slope stakes, and of the cubical contents of a cut or 
fill where the surface is level or has a regular and even 
slope. 

Ditching Machine.— John Cornelius, 

Oakland, Md. This is a simple and inexpensive ma- 
chine, which may be used to cut ditches with parallel 
sides or with sides flaring outward, the machine being 
readily held at the desired depth in the ground, and 
prevented from running out or going in too deep. It 
has a sole piece in which is a base cutter, a central 
cutter held between the base beams, with side cutters, 
a partition plate, and turning wings, the dirt being 
equally divided and thrown half on each side. The 
machine may be pulled by a stamp-pullingmachine or 
other suitable pulling or power mechanism. 

To Open and Close Cocks, etc.— 

Oscar Loewe, Berlin, Germany. This invention pro- 
vides a means for opening and closing gas taps, valves, 
the switches of incandescent lamps, etc., those which 
are ordinarily inaccessible being thus readily operated. 
It consists of a tubular key turner with a projecting arm, 
a rod extending through the body, and having at its 
lower end a handle, an inclined shaft journaled in the 
arm, bevel gears connecting the shaft and rod, and a 
key engaging a clip on the shaft. Connected with the 
device is a short tube containing igniting material, 
which may be used when the device is employed to 
turn on and light a gas jet. 

Horse Collar. —John B. Mueller, 

Streator, 111. Two depending bails or links are pro- 
vided at opposite sides of the upper end of the collar, a 
pad being pivotally connected with the lower ends of 
the bails, an easily operated coupling for the common 
form of horse coupler being also provided, whereby 
the two members of the collar may be secured together 
and held the desired distance apart. The pad is so 
connected wiih the collar that the movements of the 
latter will not be transmitted to the pad, which wPl lie 
still upon the neck of the horse. 

Water Still. — Johannes Petterson 

and Louis H. Liebeck, New York City. In this ap- 
paratus a water tank having a filter is connected with a 
source of supply, and a boiler having a steam dome 
has a pipe connection with the filter, a steam filter be- 
ing connected with the steam dome, and a cooling cy- 
linder held within the tank, the cylinder having its 
npper end connected with the steam filter and its low- 
er end provided with a discharge pipe. The apparatus 
is designed to distill a large and continuous snpply of 
water, which is rapidly converted into steam, and the 
steam filtered and condensed, finally issuing in the 
form of pure water, for either drinking or medicinal 
purposes. 

White Lead Corroding Pit.— Wil- 
liam H. Wetherill, Philadelphia, Pa. This invention 
provides an improvement in pits used for corroding 
lead, where the lead is placed in layers alternating with 
layers of wet, fibrous material, the heatgenerated in the 
process producing a column of heated air in a ventilat- 
ing shaft, and causing fresh air to be drawn in through 
side pipes leading to the surface of the ground. These 
side pipes are embedded in the surrounding earth, and 
the fresh air thus supplied creates a rapid circulation, 
thus hastening the process. 

Music Rack and Stand.— Henry W. 

Potter, Wellington, New Zealand. This is a folding 
rack with telescopic stand, the invention providing an 
article which, when not in use as a stand, may be 
made to assume the shape of and be employed as a 
walking cane, means being also provided whereby the 
rack may be quickly and conveniently spread for use 
and adjusted to the desired height. The device is 
simple, durable and light, andean be readily manipu- 
lated. 

Horseshoe. — John E. Jarvis, London, 

England. This is a combined metal and rubber horse- 
shoe, in which the India rubber 'is combined with the 
metal in such a way that the weight shall be principally 
borne by the wall of the hoof, and the rubber, held in 
place by the metal shoe and its fastenings, constitutes 
an integral part of the wearing surface of the shoe, 
the sole of the foot being either uncovered or so far 
covered as to bring a part of the weight on to the frog. 
The improvement is designed to promote lightness and 
elasticity of tread, prevent slipping, cutting and click- 
ing, protect the heels and feet from undue pressure, 
and obviate capped elbows. 

Smoke Excluding Hood.— Christian 

Herlick, Marquette, Mich. Firemen and others about to 
enter a burning building may protect themselves from 
the flame and smoke by the use of this device, which is 
a light and readily applied structure, permitting the 
wearer to see, and provided with means of obtaining 
air for breathing from the floor, below the level of the 
smoke. The hood has a pendent glazed door in front, 
air supply pipes supported by the frame bars, and an 
apertured bottom; piece, below which drop hinged 



doors. A fire-extinguishing apparatus may be carried 
upon the back, attached to the shield or hood. 

Till Lock.— Hugo Brav, Berlin, Ger- 
many. Connected with the lock provided by this im- 
provement is a device whereby the drawer to which 
the lock is applied may be opened by pressing with the 
foot on a foot lever, the movement of which is trans- 
mitted by a combination of levers to the drawer. The 
lever normally holds the drawer closed, so that it can- 
not be opened by a person at the side or front of the 
counter, and a hand inserted when the foot is not on 
the lever would be canght or jammed in the drawer. 

Illuminated Advertising Sign. — 

Charles R. McGimsey, New York City. A casing and 
illuminating mechanism are provided by this invention, 
designed to emit a steady or an intermittent light as de- 
sired, the stencil advertisement or notice to be backed 
with transparent colored and movable material, the 
latter having a backing of translucent material, where- 
by the matter upon the stencil will appear in illumi- 
nated colors without disclosing the mechanism withm 
the casing. If the light is to be intermittent, a spring 
motor is preferably employed, the circuit of the light 
being then alternately opened and closed. 

Wooden Pipe.— Archie McL. Hawks, 

Tacoma, Washington. A new article of manufacture is 
afforded by this improvement, consisting of a pipe 
tube formed of staves, for use as conduits and for like 
purposes, the staves having transverse dovetailed 
grooves in their ends, the opposing grooved ends being 
united by double dovetail blocks fitting the grooves 
and serving to maintain the ends of opposing staves in 
close contact. The staves are tightened by bands, and 
the pipe is designed to have great strength and dura- 
bility. 

Registering Toy Bank.— William R. 

Christie, New York City. This invention affords an 
improved bank of simple construction, into which 
coins of any predetermined denomination may be intro- 
duced, and the amount of coins placed in the bank be 
indicated by suitable dials, a gong or bell being sounded 
as each deposit is made. The construction is such also 
that the bank can be opened only when a predetermined 
amount has been placed in it, or it may be made to 
open at any time desired. 

J^lT'Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 
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tects, Brooklyn, N. Y. Two perspective eleva- 
tions and floor plans. 

7. Perspective elevations and interior views of the 

American Yacht Club House, at Milton Point near 
Rye, N. Y. A handsome building of the Queen 
Anne style. Messrs. E. A. Sargent & Co., archi- 
tects, New York. 

8. A dwelling at Upper Montclair, N. J., erected at a 

cost of $7,000 complete. Messrs. Munn & Co., 
architects, New York. Perspective and floor 
plans. 

9. A cottage at Babylon, Long Island, N. Y., erected 

at a cost of $3,700 complete. Plans and perspec- 
tive elevation. 

10. Sketch of an Australian bush home. Cost from 

$1,200 to $1,500. A simple and economical design 
for a summer house. 

11. Miscellaneous contents : Electrical cotton gin.— 

Aluminum.— The efflorescence on brickwork.— 
Leaf photography.— Car roofing.— Superior steel 
furnaces, illustrated.— How to stain wood yellow 
and gray.— Ink for writing on glass or porcelain. 
—An improved wood-working machine, illus- 
trated.— An improved revolving chimney top, 
illustrated.— Elevators in the amphitheater of 
Rome.— An improved hot water heater, illus- 
trated.— Natural wood grille and screen work, 
illustrated.— Galvanized eaves troughs and con- 
ductors, illustrated. —Sliding blind patents. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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IXBusine©© and IJPereonal. 



The charge for Insertion under this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication office as early as 
Thursday morning to appear in the following week's issue 



Grindstone Frames— With cabinet base and all im- 
provements. Send for circulars and prices. W. P. 
Davis. Rochester, N. Y. 

Acme engine, 1 to 6 H. P. See adv. next issue. 

" U. S." metal polish. Indianapolis. Samples free. 

Presses & Dies. Perracute Mach. Co., Bridgeton, N. J. 

6 Spindle Turret Drill Presses. A.D. Quint, Hartford,Ct. 

Patent Open-Side Planing and Shaping Machines. 

Pedrick & Aver, Philadelphia, Pa. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. K. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and Band pumping plants. Irvin Van VVie, Syracuse, N. Y. 

Wanted— Pattern makers accustomed to machine 
work at an iron works in Camden, N. J. Address Cam- 
den, care of Scientific American. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J.S. & G. F. Simpson, 26 to 36 Kodney St., Brooklyn, N. Y. 

Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N. Y. 

What do you want to buy? We will send without cost 
to you, catalogues, price lists, and information concern- 
ing anything you wish. Paret, Willey & Co., 265 Broad- 
way, New York. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

Wanted— A toolkeeper. Must be capable of making 
and tempering punches, dies, cutters, taps, etc. Apply, 
with references, to Valk & Murdoch Iron Works, 
Charleston, S. C. 

t^"Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



(4461) I. A. wants a very deep black, and 

has been informed that Frankfort black is the blackest 
of all. He cannot obtain it, and asks how it is made. A 
It is made in Germany, from the vine branches and 
other refuse of the vine culture, like charcoal is made 
from wood. There is, however, a better black now, 
the aniline black, about which draughtsmen agree that 
it is the blackest black known. 

(4462) B. M. wishes to know what is 

used to make woven textures uninflammable. A. The 
best is to wash them in a solution of sodium tungstate, 
next to this is ammonium phosphate, also calcium 
acetate and calcium chloride, equal parts dissolved in 
twice their weigtt, of water; also solution of alum, of 
borax, sodium sulphate, and boracic acid, or a mixture 
of the last four have been recommended, as preventing 
change of color, and not stiffening the texture after 
drying. 

(4463) J. B. asks for the best mixture 

used to protect iron machinery exposed to the atmo- 
sphere. A. 1 part pulverized graphite, 1 part lead sul- 
phate, 'and 1 part zinc sulphate, rubbed up together 
and mixed well with 16 parts of linseed oil varnish and 
then boiled, form a coating which no water will wash 
off, and provesa reliable protection for all kinds of oxi- 
dizable metals, in all kinds of exposure to weather. 

(4464) R S., of New York, asks the sim- 
plest way to test if the ground combination coffee con- 
sists of a mixture of different kinds of coffee only or 
contains adulterations, such as burned sugar. A. 
When he mixes the coffee with cold water, and lets it 
stand for half an hour, he will find the burned sugar at 
the bottom, while pure coffee will float on the top. He 
will find that most all the so-called combination coffees 
are in fact adulterated coffees. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 

or no attention will be paid thereto. This is for our 

information and not for publication. 
References to former articles or answers should 

give date of paper and page or number of question. 
Inquiries not answered in reasonable time should 

be repeated; correspondents will bear in mind that 

some answers require not a little research, and. 

though we endeavor to reply to all either by letter 

or in this department, eiich must take his turn. 
Special Written Information on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scientific American Supplements referred 

to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
Minerals t>ent for examination should be distinctly 

marked or labeled. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may he bad on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS' 

For which Letters Patent of the 
United States were Granted 

July 12, 1892. 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies Of these patents.] 



(4455) J. F. M. writes : Will you please 

explain the art of decalcoinania ? A. Decalcomanies 
or chromo transfer prints are made by brushing thin 
plate paper with flour or starch paste. When dry the 
paper is treated with a solution of gum or gum and 
starch. When dry it is well rolled. The printing is 
done on this paper by lithography, but the colors are 
worked in reverse order, the transparent colors being 
printed first. Either the surface of the print or the 
surface on which it is applied must be brushed with 
copal varnish. Apply, and remove the paper by spong- 
ing. 

(4456) H. W. S. says : When was the 

first railway introduced into the United States and Eng" 
land, and also who built the first locomotive and where 
did it run in America? A. Railways were introduced 
in England, September 27, 1825; in Austria, September 
30, 18*8 ; in France, October 1, 1828; and in the United 
States, December 28, 1829. The first locomotive which 
ran in America was built at Stourbridge, England, and 
was imported for the Delaware and Hudson Railroad. 

(4457) Gr. M. F. says : What employ- 
ment is considered to be the healthiest and what the 
most unhealthy, or in other words, what class of people 
live the longest ? A. The average ages for a few occu- 
pations are as follows : Judges, 65; farmers, 64; clergy- 
men^; lawyers, 54; merchants, 51; tailors, 44; editors, 
40; machinists, 36; teachers, 34; clerks, 34; operatives, 
32. 

(4458) B. G. W. says : A number of 

years ago I saw a table in your paper giving the average 
number of days of sickness that could be expected by 
people of average health at different ages. Can you 
give this table? A. At 20 years of age calculate on 
4 sick days yearly; at 20 to 30, 5 or 6 days; at45,7days; 
at 50, 9 or 10 days; at 60, 16 days; at 65, 31 days; at 
70, 74 days. 

(4459) B. C. S. says : Kindly give the 

height of the ten highest towers aud steeples of the 
world. A. Eiffel tower 1,000 feet, Washington monu- 
ment 555, Cologne Cathedral 511, Hamburg, St. Nicholas 
473, Strassburg 468, Rouen, Notre Dame, 465, Rome, 
St. Peter's, 455, Cairo, large pyramid, 450, Vienna, St. 
Stephen's, 449, Cairo, second pyramid, 446. 

(4460) W. A. R. asks how to give a 

bright brass wheel the appearance of old bronze. A. A 
simple way is to wash the article with vinegar, and 
expose it to the vapor of ammonia, and repeat this until 
satisfactory, or boil it in a solution of copper nitrate, 
or immerse it in a solution of iron nitrate and hyposul- 
phate of soda in 8 parts of water. 



Adjustable seat, Biggs & Fairchild 478,840 

Air ship, B. F. Barnes 478,905 

Alarm. See Thermal alarm. Time alarm. 

Amalgamator, Connors & Eddy 478,922 

Angle flnlBh for rooms. A. D. Ellis 478,928 

Animal power, J. Dick 478,575 

Arch, fireproof floor, P. M. Bruner 478,914 

Articles, construction of legged, Harman & 

Eaton 478,857 

Asphalt blocks, forming, S. McCarter 478,626 

Atomizer, T. E. Ogram 478,940 

Auger, G. Ij. Savage 478,970 

Automatic sprinkler, E. W.Newton 478,809 

Awning, B. Brooks 478,842 

Axle lubricator, J. W. Woodhouse 478,832 

Baking pan, S. L. Kelly 478.609 

Basin, catch, E. F. St. John 478,651 

Baskets, means for securing coverings of netting 

to. A. E.Story 478,893 

Bed, folding. G. W. Rodecap 478,761 

Belting, woven fabric for machine, J. Oldaeld.... 478,941 

Benchhook. C. J. Kempf 478,797 

Bicycle, L. C. Jaqulsh 478,752 

Bicycle, H.H. Thorp 478,770 

Bicycle, Tuttle & Cable 478,724 

Bicycle exhibiting device, C. W. Munson 478,805 

Bicycle seat support, W. A. Elmore 478,581 

Bicycle support, T. B. Marshall 478,878 

Bicycle wheel, G. G. F. Boswell 478,735 

Bit. See Bridle bit. Curb bit. 

Black ash diBsolver, Newhall & Hamilton 478,630 

Blank feeding mechanism, F. H. Hardman. 478,597 

Blind, window, W. Z. Brown 478,563 

Block. See Printing block. 

Blower, powder, W. J. Evans 478,744 

Boat. See Surf bout. 

Boat, J. Savage 478,763 

Boiler. See Steam boiler. Water tube boiler. 

Boiler attachment, range, W. S. Clark 478,688 

Boiler Are box, W. McCombie 478,628 

Boot upper, O. Baker 478,550 

Bottle stand, poison, G. L. Rands 478,818 

Box. See Wood and coal box. 

Box, A. Ames, Jr 478,947 

Box lid support, C. B. Struble 478,665 

Brake. See Car brake. 

Brake adjusting device, A. Rauh 478,638 

Brake shoe, J. G. Wharton 478,671 

Brick machine, W. Burkman 478,915 

Brick, paving, D. Lance 478,612 

Brick press, 8. McCarter 478,625 

Bridle bit. J. W. James 478,866, 478,867 

Bucket, dinner, W. F. Janeway 478,606 

Buckle, D. L. Smith 478,826 

Building front, A. Brunkhorst et o( 478,974 

Butter, manufacture of W. Cole 478,736 

Cable conduits, automatic trap for, Bishop & Bell 478,910 
Cable grips, lifting mechanism for, Bishop & Bell 478,911 

Calculating machine, W. M. McCafferty 478,885 

Camera. See Photographic cam era. 

Camera shutter, B lair & Kelley 478,909 

Car brake, F. A. Baler 478,902 

Car, burglar proof, J. Beermaker 478,554 

Car coupling, D. L. Barnes 478,835 

Car coupling, D. Bellon 478,778 

Car coupling, W. Duecbting 478,578 

Car coupling, C. A.Gould 478,747 

Car coupling, A. B. Luther 478,620 

Car door, grain, S. W. Grosh 478,748 

Car locker, J. E. Dempsey 478,740 

Card, envelope, R. Sinn 478,825 

Carriage coupling, N. D. Chapman 478,687 

Cartridge loading machine, J. H. Layman 478,614 

Carving machine, J. Rohlmann 478,640 

Case. See Filing and supply case. Show case. 

Cash indicator and recorder, M. Leahy 478,798 

Casks, broaching device for, G. Gabb 478,852 

Cattle, suppressing horns In, J. March 478,877 

Chair. See Combination chair. Dental chair. 

Cheese vat, L. Meyer 478,380 

Chill plate for flasks. F. Marty 478,622 

Chromatic pitch pipe, C. H. Congdon 478,570 

Clamp, W. B. Seward 478,822 

Clamp for fruit jar caps, etc., C. E. Thomas 478,771 

Claw bar, J. W. Gray 478,855 

Clock, alarm, C. D. Brown 478,959 

Clock case, W. T. Amies 478.546 

Clutch, rope. Bennett & Adams 478,839 

Cob pipes, compound for filling, A. C. Bauscher. . 478.5E3 

Cock for casks, E. Cremer 478,574 

Cock, stop, C. F. Logan 478,618 

Collar and cuff cabinet, H. Caspar 478,566 

Collar fastener, horse, J. Himmelsteln 478,603 

Colter yokes, separable coupling for, N. J. John- 
son 478,796 

Combination chair, W. H. Tuttle 478,662 

Combination lock, W. H. Thompson 478,658 

Combustion, total, E. A. Erb 478,693 

Cooling miik, meat, vegetables, etc., device for, 

Smart & Cheatham 478,720 



Copying press, D. Healy 478,601 

Core barrel, collapsible, F. Chambers 478,921 

Cornet, convertible, J. Vivien 478,6U6 

Cotton, machine for handling, cleaning, and dis- 
tributing seed, R. 8. Munger 478,883 

Cotton press, P. B. Marsh 478,755 

Coupling. See Car coupling. Carriage coupling. 

Thillcoupling. 
Cover holder for tea kettles, etc.. J. Musgrove — 478,967 
Crane, overhead traveling, J. R.Morgan.. 478,803. 478.8J4 

Crate, fowl, F. W. Ewert 478,930 

Crusher. See Ore crusher. 

Cuff holder, H. E. Snow (r) 1L25S 

Cultivator, A. Ellis 478,790 

Cultivator, G. Moore 478,624 

Cup. See Paint and varnish cup. 

Cups, mugs, etc., drinking attachment for,' J.S. 

Howard 478,861 

Curb bit, ornamental, J. W. James 478,868 

Cut-out switch, W.B.Cleveland 478,689 

Cutter. See Meat cutter. Paper cutter. Stalk 

cutter. 
Damper operating mechanism, time, O. Briggs, 

Jr 478,562 

Dental chair, W. H. Gilbert 478,589 

Dental chair, A. P.Gonld 478,590 

Dental chair. B. M. Wilkerson 478,672 

Dental tool, E. C. Moore 478,881 

Dental vulcanizer, J. Johnson 478,871 

Desk, M. J. Hafgar 478,594 

Detergent paste, J. Judge 478,870 

Disinfecting apparatus, C. B. Hysllp 478,697 

Drilling tool and sand bailer, combined, L. N. 

Ireland 478,605 

Drum, J. Knlttel 478,611 

Drum for stoves, detachable heating, W. J. Loth. 478,874 

Egg carrying package, D ale & Weightman 478,924 

Electric currents, distribution of, E. Thomson... . 478,722 

Electric elevator ± See & Tyler 478,821 

Electric motor, H. F. Ong 478,968 

Electric switches, arc extinguisher for, S. H. 

Short 478.718 

Electrode, A. Vanden-Kerckhove 478,664 

Electrode, storage battery, H. Tudor 478,661 

Elevator. See Electric elevator. Mine elevator. 

Embalming table foot rest, W. Clouser 478,568 

Embroideringmachines, fabric holding frame for, 

H. Gebnrich 478,853 

Engine. See Locomotive engine. Rotary engine. 

Wind engine. 
Envelope machine feeding device, Beyer & Les- 
ter 478,779 

Envelope opener, Rogers & Van Buren 478,889 

Exhibiting pictures, etc., stand for, V. L. M. Re- 

nard 478,887 

Explosive compound, A. C. Rand 478,819 

Eyeglass guard, G. Bausch 478,836 

Eyeglasses, J. Liming 478,616 

Eyeleting machine, M. H. Pearson 478,759 

Faucet and connection, S. Schlangen 478,716 

Fence, picket, C. E. Wlntrode 478,900 

Fender. See Vehicle fender. 

File, letter and paper, Harvey & Grundy 478,695 

Filing and s upply cas e, P. Fr aizer 478,584 

Filter, tea or coffee, E. R. Austin 478,548 

Firearm, breech-loading, D. S. West 478,727 

Firearm, magazine, D. S. West 478,729 

Fire escape ladder, A. J. Boden 478,659 

Fishhook, W. H. Hunter 478,864 

Fishing apparatus, I. Dunham 478,579 

Fishing reel, E. B. Porter 478,713 

Flooring, wood block, T.Charteris 478,847 

Flues, cleaning boil er. J. Shostak 478,824 

Fruit gatherer. 8. E. Ball 478,905 

Fruit jar, C. D. Thomas 478,659 

Furnace, S. R. Smythe 478.767 

Furnace for reducing metals, H. 8. Blackmore.... 478,908 

Furnace valve casing, J. D. Swindell 478,769 

Furniture, school, W. B. Cogger 478,786 

Game marker, R. F. Foster 478,694 

Garbage receptacle, E. B. Merritt 478,702 

Garment stay. D. Grotta 478,961 

Gas and petroleum motor, B. Stein 478,651 

Gas, apparatus for the manufacture of, Coze & 

Lencauchez 478,571 

Gas apparatus, fuel, J. M.Bailey 478,549 

Gas or lamp lighter, R.J. G. Corner 478,953 

Glass battery jar mould, J. Gayner 478,792 

Gold from pulverized ores, etc., machine for ex- 
tracting, T. C. Simonton 478,971 

Grain binder, H. F. Crandall 478,572 

Grate, W. Whltworth 478,775 

Grate bar and feed water heater, combined, H. 

D. Wendt 478,726 

Grinding wheel attachment, J. H. Goetsche 478,854 

Guard. See Eyeglass guard. Keyhole guard. 

Rein guard. Trousers guard. 
Gun carriage or mounting, Whinfleld & Home... . 478,899 

Gun, magazine breeoh-loading, D. 8. West 478,728 

Gymnastic apparatus, R. Wright 478,833 

Hame clip section, E. D. Cole 478,569 

Hammer for forging car wheels, J. Parkinson 478,631 

Harness, strap attaching device for, T. J.Ma- 

gruder 478,876 

Harrow, Graves & Merritt 478,960 

Harrow, G. T. Songer 478,649 

Harrow, disk, R. W. Hardle 478,596 

Harvester, corn, R. W. Ermellng 478,849 

Harvesters, raising and lowering mechanism for, 

G. Schubert 478,717 

Hat, & Cohen 478,952 

Heater. See Lamp heater. Peanut heater. 

Heater, R. Bigley 478,557 

Hog scraper and claw hook, A. Nlttlnger, Sr 478,810 

Holder. See Cuff holder. Sack holder. Tool 

holder. 
Hook. See Bench hook. Fish hook. 

Hook and eye, garment, F. E. Bennett 478,555 

Hop picking machine. C. C. Green..' 478,592 

Horse tail holder, J. C. Tallman 478,894 

Horses, gauge for determining the age of, A. 

Bollnger 478,560 

Implement holder for tablets, etc., Hougen & 

Paulus 478,794 

Index and mallassorter, W. H. Lodwick 478,617 

Indicator. See Cash indicator. 
Ingots, manufacture of steel, Kennedy & Grant- 
land 478,936 

Injector, W. E. Dodge 478,741 

Iron. See Sad iron. 

Jar. See Fruit jar. 

Joint. See Railway rail joint. Universal joint. 

Vehicle top joint. 

Keyhole guard. O. Stoddard 478,768 

Knife. See Pocket knife. 

Knitting machine, N.J. Wlnlund 478,673 

Ladder, extension, Robertson & Genln 478,969 

Lamp, J. M. Pf audler 478,815 

Lamp, Argand, F. Rhind 478,639 

Lamp, central draught, J. C. Miller 478,802 

Lamp, cycle, C. E. W. Woodward 478,776 

Lamp for burning hydrocarbons, G. Barthel 478,733 

Lamp heater, H. S. Loury 478,753 

Lamp pipe, A. T. Loyd 478,700 

Larynx tube, G. Ermold 478,582 

Latch, gate, C F. Bettmann, Jr 478,656 

Lathe centers, machine for grinding or truing, 

H. E. Hawes 478,599 

Lens, illuminating, L. E. Davenport 478,739 

Level, spirit. J. Dobelman 478,848 

Link lifter, J. Finney 478,932 

Liquors in bottles, apparatus for impregnating, 

E. Stern 478,652 

Lock. See Combination lock. Permutation 

lock. Till lock. 

Lock, C. E. Candee 478,781 to 478,784, 478,916, 478,917 

Lock, F.F.&L.F. Marshall 478,754 

Locomotive, electric, J. Gray 478,591 

Locomotive engine, A. R. Cavner, 

478,681, 478,682, 478,684, 478,685 
Locomotive engines, apparatus for lighting, A 

R. Cavner 478,683 

Log binder, R.J.Thompson 478,972 

Loom drop box mechanism, H. P. Malllson 478.621 

Loom shuttle tension device, J. P. Thompson 478,895 

Lubricator. See Axle lubricator. - 
Machinery, electro-mechanical apparatus for 

starting or reversing, A. Plat ,: 478,816 

Magnetic separator. Ball & Norton .-.....-. 476,551 

Mail bag catcher, J. W. Horton 478,604 

Mashing apparatus, A. C. Wagner 478,667 

I Meat chopping machine, J. Sheargren 478,647 

Meat cutter, J. H. Shaw 478,823 

Meat tenderer, O. M. Arnold 478,547 

Mechanical movement, F. P. Hummel 478,795 

Medical and surgical cabinet. J. E. Wenman 478,830 

Merry-go-round, W. D. Bennage 478,838 

Metal wheels, making, E. H. Scott 478,644 

Metals, reducing, H. s. Blackmore 478,907 

Milk testing apparatus, M. J. Cushman 478,737 

Mill. See Sawmill. 

Mine elevator, & Hamilton 478,595 

Mixing or separating machine, 'H. M. Gabel 478,587 

Mop holder, L. A. Tarring 478,657 

Motion, device for transmitting rotary, F. W. 

Gordon 478,959 

Motor. See Electric motor. Gas and petroleum 

motor. 

Motor, E C. Wheat 478,774 

Musical instrument, J. E. Henning 478,933 

Musical instrument rack, F.W. Hedgeland 478,602 

Muzzle, M. S. Moremen 478.882 

Needle, tape, E. 8tott 478,827 

Net, fly, W. H. Osmer 478,708 

Nitroglycerine blasting powder, L. Brown -. . 478,844 

Nozzle, automatic, C. A.King 478,696 

Nut, lock, V.E. Doremus 478,742 



Nut lock. J. Putman 478,637 

Nut lock , L. F. Wankey 478,725 

Oil, projectile, E. D.Moore 478,705 

Oils, compound of sulphureted, W.D. Field 478,955 

Ore crusher, E. R. Gale 478,588 

Organ tremolo, I.Bassett 478,552 

Packing, rod, R. Carlin 478,919 

Padlock, E. T. Fraim 478,850 

Paint and varnish cup, S. R. Wllmot 478,831 

Paint, fireproof, W. Church 478.785 

Pan. See Baking pan. Vacuum pan. 

Paper and composition for coating the same, 

transfer, W. Schwartz 478,892 

Paper cabinet, toilet, J. T. Hoyt 478,863 

Paper cutter, A. L. Karshner 478,935 

Paper drying and cutting apparatus, G. T. Leon- 
hard 478,975 

Paper polishing machine, H. E. Rogers 478,762 

Paper, toilet, E. Jerome 478,869 

Peanut heater, E. Taunay 478,721 

Pegging machine, wire, T. Barrett 478,732 

Pen, fountain, D. T. Perkins 478,635 

Pen, fountain, A. H. Robinson 478,944 

Pen. fountain, W. W. Stewart 478,653 

Penholders and lead pencils, hand support for, 

W.G. Groom 478,787 

Perm utation lock, W. 8. Chedister 478,567 

Phonograph, coin-controlled device, J. F. Ott 478,709 

Photographic camera, H. A. Benedict 478,837 

Photographic camera, W. H. Bristol 478.780 

Photographic printing machine, J. Urle, Jr 478,663 

Pianofortes, stringing, D. L. Bollennann 478,912 

Piano string, T.Gill 478,746 

Pipe flanging machine, R. K. Welch 478,670 

Pipe wrench, A. Barels 478,948 

Plaster, C.Cassteel 478,951 

Plastic material, toilet and other articles of, J. R. 

France 473,851 

Plow and h arrow, combined sulky, M. A. McClel- 

lan ! 478,627 

Plow, combination, H. M. McCafTerty 478,884 

Plow, gang, R.L. Penn 478,634 

Plow point, reversible, C. J. Abbott 478,730 

Pocket knife, W. O'Hara 478,812 

Poison receptacle, A. L. De Shon 478,691 

Powder duster, J. P. Wright 478,901 

Power. See Animal power. Propelling power. 
Press. See Brick press. Copying press. Cotton 
press. Printing press. 

Printer's press guide, Boehrlnger & Muller 478,679 

Printing block 8. H. Horgan 478,760 

Printing machines, bed motion for cylinder, L. C. 

Crowell 478,578 

Printing oil cloth, machine for,G. E. ESsenhardt 478,927 

Printing plate and block, 8. H. Horgan 478,749 

Printing press, E. Prouty 478,760 

Propelling power, J. B. Hall 478,962 

Puzzle, MTW. Marsden 478,799 

Puzzle, W. T. Walker 478,668 

Rack. See Musical instrument rack. 

Rail bond, electric, T. J. McTlghe 478,629 

Railway grip, cable, C. Vogel 478,773 

Railway rail, J. T. Smith 478,766 

Railway rail brace chair, G.Murray 478,806 

Railway rail joint, W. H. Carr 478,920 

Railway switch, J. D. Mattlson 478,879 

Railway switch, street, I. F. Harris 478,868 

Railway switching device, street, I. F. Harris 478,859 

Railway track nut lock. J. D. Cay 478,686 

Railways, conduit system for electric, W. H. 

Ford 478,956 

Ratchet wrench, J. E. Brendlinger 478,680 

Razor strop, W. C. Howard 478,934 

Razor strop, A.E. Witherell 478,946 

Refrigerator and elevating cupboard, J. T. West- 
wood 478,898 

Rein guard, A. C. Massey 478,800 

Rein Bpreader, J. H. 4 F. S. Pew 478,712 

Road, gravel, F. J. Hoyt 478.862 

Roofing tool, L. L. Sagendorpb 478,642 

Rope driving apparatus, T. H. Macdonald et a!.... 478,875 

Rotary engine, A. F. G. Brown 478,843 

Sack holder, J. C. Bratney 478,913 

Sadiron, Ette & Sanders 478,929 

Sawmill, band, D. C. Prescott 478,817 

Saw swaging device, A.L. Navone 478,886 

Scale, spring, L. E. A. Kovsky 478,699 

Scraper or cleaner for boots or shoes, F. A. Cahn. 478,845 

Scrubbing machine, H. Prud'homme 478,636 

Sculpture, translucent. F. A. Shaw 478,765 

Seam folder, double, H. L. Totten 478,723 

Seaming machine, can, C. W.Ellsworth 478,580 

Seat. See Adjustable seat. 
Separator. See Magnetic separator. 

Sewertrap, R.Newton 478,803 

Sewing machine clamp, buttonhole, C. A. French 478,586 
Sewing machine feed regulating attachment, R. 

Todd 478,660 

Sewing machine needle bar, P. Diehl 478,576 

Show case, J. C. Loughry 478.619 

Signaling apparatus, electric, W. L. Denio 478.789 

Slabs, etc., apparatus for making, A. McLean 478,757 

Spinning mule, cotton, C. A. Dam 478,738 

Spittoon, combustible pocket, J Koehler 478,873 

Spoon blank swaging die, H. C. Hart 478,860 

Sprinkler. See Automatic sprinkler. 

Stalk cutter, H.W.Allen 478,676 

Stamp or label afflxer, W. B. Shafer 478,764 

Stand. See Bottle stand. Umbrella stand. 

Steam boiler, G. L. Allen 478,677 

Steam boiler, H. F. Cook 478,690 

Stencils, method of and apparatus for producing, 

J. L. Young 478,675 

Stirrup, E. ATPeacock 478,633 

Stocking ribs, device for transferring, F. Lasher.. 478,613 

StockingB, assortment of, W. H. Howard 478,751 

Stove, cook, W. L. M cDowell 478,807 

Stove, portable, F. T. Schneider 478,820 

Stoves and furnaces, means for securing glass 

plates in windows of, L. C. Ballentine. 478,904 

Stoves, gas attachment for cooking, R. Bigley 478,558 

Stoves, valve for hot blast, J. Kennedy 478,610 

Stovewipe fastening, J. H. Johnston 478,965 

Surf boat, safety, W. C. Soule 478,650 

Suspenders, J. P. Galvin 478,958 

Sweeping machine, E. O. Pease 478,942 

Switch, nee Cut out Bwitch. Railway switch. 

Syringe, J. A. Flexner 478,583 

Syringe, G. F. Miles 478,703 

Syringe, vaginal, J. D. Kirkwood 478,872 

Table and embroidery frame, M. Schmlrk 478,891 

Tag for cloth boards, J. V.Moore 478,938 

Tapping mains, machine for, W. 8. Payne 478,711 

Telephone, P. H. D'Unger.... 478,692 

Telephone desk attachment, L. C. Butler 478,565 

Telephone repeater, T. A. Edison 478,743 

Terret, harness, F. Park 478,632 

Thermal alarm, Maxim & Price 478,701 

Thermostat, electrical, W. L. Denio 478,788 

Thillcoupling, G.H.Allen 478,678 

Thill coupling, A. A. Froehlich 478,957 

Tickets, excess baggage stamp or check for rail- 
way, T. M. Cunningham 478,923 

Tile, A. M. Strusholm 478,656 

Till lock, W. R. Van Vliet 478,897 

Time alarm, electric, J. Jacobl 478,865 

Tire for vehicle wheels, elastic, Bullard & Har- 
rington 478,564 

Tobacco ordering apparatus. Mayo & Peple 478,801 

Tongs, blacksmith's. W . M. Haworth 478,600 

Tool holder. G. Rehf uss et al 478,943 

Tool sharpening device, G. A. KeiBt 478,608 

Torch, signal, F. D. Marston 478,623 

Torpedoes and otber vessels, depth regulating 

mechanism for marine, F. H. Paine 478,813 

Torpedoes and other vessels, speed regulating 

mechanism for, F. H. Paine 478,814 

Toy money safe, G. R. Rowland 478,890 

Trace carrier, A. M. Miller 478,704 

Trap. See Sewer trap. 

TrouBers guard, J. A. Traut 478,772 

Truck, barrel, M.E.Parham 478,710 

Truck, beam,' Bancroft & Rhoades 478,731 

Tube. See Larynx tube. 

Typewriting machine, J . D. Daugherty 478,925 

Typewriting machine, W. M. Jenne 478,964 

Umbrella stand, Sencenbaugh & Ives 478.645, 478,646 

Universal joint, A. J. Oehring 478,811 

Urinal, 1. D. Smead 478,648 

Vacuum pans, feed pipe for, H. Basanta 478,906 

Valve, G. Vining 478,665 

Valve, airbrake, J. F. Carpenter 478,846 

Valve, balanced slide, E 4 B. Sintzenich 478,719 

Valve for tanks, slow closing, J. V. Glover 478,793 

Valve gear, engine, F. J. Waters 478.973 

Valve, pressure regulating, W. Gustaf sson 478,856 

Valve, regulating, J. 8. McDanlel 478,939 

Valve, safety. S. M. Beery 478,949 

Valve slide, C. G. Walle 478,829 

Vehicle brake mechanism, Munger & Capwell 478,966 

Vehicle f ender.C. Freese 478,585 

Vehicle, road, E. V, Santee 478,715 

Vehicle running 'gear, Paugh & Fridley 478,758 

Vehicle spring, T. D. Lines 478,937 

Vehicle spring draught attachment, H. Barber... 478,777 

Vehicle top joint, A. M. Hess 478,696 

Vehicle wheel, C. D. Cannon 478,918 

Velocipede, J. R. Wright 478,674 

Vending apparatus, J. H. Reford 478,714 

Victoria, convertible, A. C. Sage 478,641 

Volatillzer, G. B. Underwood 478.896 

Wagon box, C. Nelson 478,706 

Wagon, dumping. C. Abresch 478,834 

Wagons, vertically extensible platform for.G. H. 

I Bodette 478,841 

; Washing machine, E. A. Eggelston 478,926 

I Washing machine, H, Ogborn 478,707 
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Watch case, F. Borgel 478,734 

Watch charm calendar, F. W. Roe 478,888 

Watchmaker's tool, F. E. Lindabl 478,615 

Water closet valve, J. Hankenhof 478.963 

Water tube boiler, R. & R. Munroe, Jr 478,756 

Watering device, stock, G. W. Funk 478,745 

Welding machine, pipe, R. K. Welch 478,669 

Welding metal whe els, E. H. Scott 478,643 

Well boring apparatus. F.Gardner................. 478,791 

Wheel. See Bicvcle wheel. Vehicle wheel. Win- 
nowing wheel. 

Wheel, R. W. Dixon -§78,577 

Wheels, device for packing vehicle, F.G.Davis.. 478,954 

Wind engine, 8. A. Rouse 4Is'SK 

Window frame, W. T. Gregg.. 478,593 

Winnowing wheel for separating granular sub- 
stances, O. Sundgren 478,828 

Wire feeding mechanism, F. H. Hardman 478,598 

Wire netting machine, E. S. Bond 478,561 

Wood and coal box, R. Federroll 478,931 

Wrench. See Pipe wrench. Ratchet wrench. 
Zinc plates to their bed, device for straining, E. 

8. Jones 478,607 

DESIGNS. 

Badge, J. F. Roche 21,704 

Bottle, B. I. Mott 21,711 

Bread pan, Murphy & Zoeggele 21,710 

Broom rack, Whitson & Nosker 21.708 

Brushes, etc., backs for, G. L. Crowell, Jr 21,709 

Cap, M. S. Brundage 21,712 

Glass vessels, ornamentation of, T. G. Hawkes — 21,705 
Knob and lock escutcheon, R. W. E. Cbristesen... 21,706 

Lamp frame, eletric, J. E. Gaston 21,701 

Lamp shade, H. Hobenstein 21,702 

Medal, Quinby & Bates 21,703 

Rubber mat, J J. Voorhees 21,707 

Spoon, W. W. Berry 21,699 

toon, etc., G. L. Crowell, J r 21,700 
ove, F.A. Magee 21,713 

TRADE MARKS. 

Antiseptics, S. G. Plumb 21.452 

Bread, J. D.Hennessey 21,444 

Capsules, gelatine, J. W. Gedney 21,434 

Cigars, labels or clips for indicating the price of. 

Imperial Metal Card Company 21,447 

Disinfectant, E. R. Farren 21,443 

Glue, A. &C. W. Holbrook 21,435 

Hair restorative and dandruff cure, H. D. Wagner 

&Co 21,442 

Ingots, slabs, blooms, billets, bars, rods, etc., steel, 

A. C. Isaacs 21 449 

Lard and its substitutes, W. J. Wilcox Lard and 

Refining Company 21,438 to 21,441 

Leather, including belting, A. & C. W. Holbrook.. 21,445 

Oil, castor, Indianapolis Drug Co 21,436 

Oil, Illuminating or burning, C. Kimber 21,450 

Paper bags, Union Bag and Paper Company 21,454 

Perfumes, bowders, soaps, and toilet articles gen- 
erally, Ladd & Coffin 21,437 

Ph otographic paper, E. Liesegang 21,430 

Pineapples, Indian River and Lake Worth Pineap- 

pleGrowers' Association 21,446 

Plush, silk. Sir Titus Salt, Bart., Sons & Company. 21,453 
Remedy for diseases of the blood and kidneys, H. 

C. Southworth 21,433 

Salt from Great Salt I^ake for bathing purposes, 

M. W. Hopkins 21,429 

Tea.L. H.Parke & Co 21,432 

Tea, blended, L. H. Parke & Co 21,431 

Timber, sawed, W. S. Keyser 21,448 

Tooth powder, W. E. Burrows 21,428 

Veterinary medicines and preparations, S. Petti- 

fer& Son 21,451 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In orderin g please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
foing list, provided they are simple, ata cost of |40 each, 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 
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Inside Page* each insertion - - 75 cents a line 
Back Page* each insertion - - - - $1.00 a line 
The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




Seneca Fails Mfg. Co. 695 Water St., Seneca Falls, N.Y. 



LATHES 



Improved Screw Cutting 
Foot and Power 

Drill Presses, Hhapers, Band, Circular, and Scroll Saws. 
Machinists' Tools and Supplies. Lathes on trial. 

tW~ Catalogue mailed on application, 

SEBASTIAN LATHE COMPANY, 

44-40 Central Ave., Cincinnati, O. 




BA.SE BALL. — A. DESCRIPTION OF 

the great national game of the United States, by an 
English writer, J no. Newton Crane, with diagram of 
the field and 7 Illustrations of players. Contained in Sci- 
entific AMkuican Supplement, No. H!I3. Price 
10 cents. To be had at this office and from all news- 
dealers. 



The Sebastian-May Co. 

Improved Screw Cutting 

Foot&T AmTTTW 
PowerLXllHIjy 

Drill Presses, Chucks, Drills, Docs, 
and Machinists' and Amateurs' 
Outfits. Lathes on trial. Cata- 
logues mailed on application. > 
1«5 to 167 Highland Ave., 1 
SIONEV, OHIO. 




$60 



^JmM 



SPECIAL NOTICE! 

Two handsome photo-engraved display sheets 

entitled, 

"Recent Improvements In Air Compressors," 

Recent Improvements in Rock Drills," 
mailed free to any one who will cut out this 
advertisement and mail it to us with his name 
and address. 

Ingebsoll-Sergeant Drill Co. 

No. 10 Park Place, New York, U.S. A. 




EXPERT MODEL MAKING. Esta S 8hed 

J. C. Seyx, Prop. Chicago Model Works, Chicago, 111., 179 
E. Madison St. Write for Catalogue of ModelSuppiies. 



" BOILS mWATER 

. WM BARAQWANATH & SON 
f' 4-6 W. DIVISION S T 

- SEND FOR CATALOGUE. CHICAGO. 



ELECTRO MOTOR. SIMPLE. HOW TO 

make. By G- M. Hopkins.— Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures Contained in >-cikntific American 
SiTPPLKMttNT. No.«4l. I'rice 10 cents. To be had at 
this office and from all newsdealers. 




Astronomical Telescopes 

of superior defining power, 

EYE PIECES, etc. 
Manufactured by 
W. «fc D. MOGEV, 

418 West 27th Street. New York. 
iy Send for catalogue. 



FOR 

FREE SITES TO SUBSTANTIAL 

MANUFACTURING ENTERPRISES 

in the rapidly growing towns of Virginia and West Vir- 
ginia, possessing cheap ikon, cheap lumber, cheap 
fuel, and railroad facilities, uddress J. H. Din- 
gee. 333 Walnut Street, Philadelphia, Pa., President 
and General Manaeer of numerous Land Companies 
situated along the lines of the Norfolk & Western 
Railroad. 




JENKINS' UPRIGHT CUSHIONED 
POWER HAMMER. 

Users of this hammer sustain us in 
saying that it has no equal in ail good 
working qualities. Perfect cushion and 
a perfect blow, with perfect control. For 
particulars, address, 

Jenkins & Lingle, Bellefonte, Pa. 



"THE SINTZ" 

GAS AND GASOLINE ENGINES 

Stationary and Marine. 

Makes is own supply of gas from 
gasoline, and at less expense than 
any other engine. No boiler, coal, or 
Hrenmn required. Huns with either 
manufactured or natural gas. Spe- 
cially adapted for small boats and 
launches and electric llghtwork. Cir- 
culars free, ty Mention this paper. 

CLARK SINTZ, MFR., 

Springfield* Ohio. 




THOMrS DEVLIN *C0.t '^.sh^^nn,^ 

l.n«" LEHIGH AVE & AWtRICftN ST PHIL* '_. 
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MACHINERY 



N. Y. ilach'y Depot, Brldue Store 16. Frankfort S t. , N.Y. 



LIGHTNING WELL-SINKING 

MACHINERY MANUFACTURERS. 

Hyrdaulic, Jetting, Revolving, Artesian, 
Diamond Prospecting Tools, Engines, Boilers, 
Wind Mills, Pumps. Encyclopedia* 1,000 
i <*•. engravings, Earth's Strata, Determi- 
nation quality water; mailed,26c, 
TU - American Well Works, 

Aurora, IIL* 
IS r 11* IS 8. Canal 
| I St., Chleago, UL 

qq i Dallas, Teufc 




PERU.-AN INTERESTING PAPER, 

by P. A. Pezet, giving an exhaustive account of this 
South American state, its climate, its vegetable and 
mineral products, its people and their characteristics, 
and its availability for immigration. With a statement 
ot exports and other data. Illustrated with a map. Con- 
tained in Scientific American Sdppj-ement, No 
853. Price 10 cents. To be had at this office and from 
all newsdealers. 
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HflsCC SATS 8HE CATOOT STEB HO* 

■■ lit SO0 DO IT FOB TUB HONKY. 

X 1 :SaT8 * ** 6,0 ° I»prov«d Oxford Singe* 

V I * Sewing Machine ; perfect working nlk 

able, finely finished, adapted to light and heavy 

work, with a complete set of thelatest Improve! 

attachments free* Each machine guaranteed for 5 



years. Bay direct from oar factory, and save dealer] 
and agents profit. Send for IKEK CAT! LOG UE. 
~ HFe. COfflPAHI, DKF'TD, 28 CHICAGO* IU» 




Su USE GRINDSTONES? 

If so, we can supply you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. tW Ask for catalogu . 
The CLEVELAND STONE CO, 
2d Floor. Wilshire, Cleveland, 0. 



ZUCKER&LEs/ETT 
CHEMICAL CO. 

OFFICE: IOGnANDST.NtwY<m..!)SA 



t PLATING-)! 

end for Catalogue or | 

NICKEL h ELECTRO-PLATING 

SUPPLIES!, POLISHING MATERI 

+ OUTFITS 




T2 X>T7*3*F! 

Gibbs Patent Du«t Protector 

protects the nose and mouth from in- 
haling poisonous dust. Invaluable 
In every industry where dust is 
troublesome. Perfect protection 
with perfect ventilation. Inha- 
lation of dust causes catarrh, 
consumption and many other se- 
rious disorders. Thousands in use. 
Price $1.00, postpaid in U. 8. and 
Canada; $1.40 toforeign points. 
Gibbs Respirator Co.* 

31 La Salle St., Chicago. 



AGENCY WANTED. 

Established firm of Merchants and Manufacturers are 
willing to take up role Agency for Great Britain of any 
article which can be sold by their travelers, calling up- 
on Hardwareraen, Engineers, etc. Highest references 
can be given. Address Hobart Bird Co., Victoria Works, 
Wolverhampton, England. 




"ECONOMY IS WEALTH." 

Canvassers wanted to sell the New Mo- 
«lel Hall Typewriter, why wi 

oeop'e buya$ll><l machine when AW will 
purchase g better one! Send for illustrated 
catalogue and terms to County Agents. 

Address H. TYPEWRITER CO. 

II Washington Street. Boston, Maes. 
Mention Scientific American, 




ROTARY 

VENTILATING FANS. 

MECHANICAL AIR MOVERS. 

TUERK 
WATER METER CO., 

FULTON, N. Y. 



SMALL ELECTRIC MOTOR FOR AM- 

ateurs.— By C. D. Parkhurst. Description in detail of a 
small and easily made motor powerful enough to drive 
a ten or twelve inch brass fan and to give a good breeze. 
With 15 figures drawn to a scale. Contained in Scien- 
tific American Supplement, No. 7G7 * Price 10 
cents. To be had at this office and from all n ewsd eai era. 



Steel Type for Writing Machines, 

J. D. MALLONEE, M'f'r, STOCKTON, N. Y. 




UShimer Cutter Heads 

45*000 SOLD. 

To work Car Siding, Flooring Ceil- 
ing and Ship Lap; to 
Mould Doors, Sash and 
Blinds. Cope Heads to 
match. 

SnmM J. Khlmt-r A; Snni, 

Centre St., Milton, Pa. 




NEWLY INVENTED ARTICLES 

manufactured to order of Metal. Extensive facilities- 
fine work— Correspondence solicited. 
W. U. CREAMER *fe CO, 96 John St., N. Y. 






SAMPLES BY MAIL OR EXPRESS 



RCflTTV Piano. Or<ran. S'23 up. Want agents. 
Btn I I I Cat'g free. Dan'lF.Beatty, Wash ton. N.J. 



CELLULOSE OR WOOD FIBER.— By 

Prof. 8. P. Sadtler. Description of the three classes of 
compound celluloses, with their characteristics, consti- 
tution, mode of manufacture, and industrial unes. Con- 
tained in Scientific American Supplement, No. 
85?. Price 10 cents. To be had at this office and from 
newsdealers. 




If you are interested in 



elELECTRICITY 



send for our special Price List Z. 
BELLS, BATTERIES, PUSHES, 
WIRE, MOTORS, 

And a full line of general 

ELECTRICAL SUPPLIES, 

STANLEY & PATTERSON, 
Electrical House Furnishings, 

32 & 34 Frankfort St., N. Y. City. 



ROCK DRILLStf.: 



'air compressors^ 

GENERAL MACH INERY TOR jfffT^pB 

MlNINcXuNNEUNG," ^j,.. 
RAND DRILLCo 23 Park Place nevvyork^ 



LIFE OF AN ANT— BY E A. BUT- 

ler. An entertaining paper on the life of an ant from 
the etrg to the mature state. With an account of the 
curious habits of these insects. With 4 illustrations. 
Contained in Scientific American Supplement. No. 
S57. Price 10 cents. To be had at this office and from 
all newsdealers. 



ENGINEERING W% 
VANDERBILT I I 
Courses in Civil Me I H 
Enfcineering.andMan Hm 
PrnffiRRnra 111 Aoaict ^^^^ 



EPARTMENT 



VANDERBILT I UNIVERSITY. 

Courses in Civil Me ■ m chanicaland Mining 
Enfcineering.andMan ■Aunl Technology, 13 
Professors, 10 Assist ^^^ ants; two buildings, 
extensive facilities. field outfits.draughtinB-ronms, labora- 
tories and shops. Tuition, $tj» per annum. Free course in 
highway construction. Several free scholarships. For cata- 
loftue of this or Academic, Law, Medical, Biblical, Dental, 
or Pharmaceutical Departments, address at once 

w ^l B ^. L aV,^L s - NASHVILLE, TENN. 




THE TRASK WATER MOTOR, the best mo- 
tor on the market for running light machinery of any 
kind. It is noiseless, compact and substantial. Capacity 
from % to 8 h. p. and larger. K^* Send for circular. 
Address Chas. A. Trask, 138 Pearl Street, Jackson, Mich. 



PELTON 




WATER WHEEL 

PUS}* Gives the highest efficiency 
F(K^ of any wheel in the world. 
WBI \. Simple and reliable, adapted 
to every variety or service, 
with heads of 20 feet and up- 
ward. Write for circulars. 

The PeltoiiWati-r Wheel Co. 
121* Main St., San Francisco, Cal., 

or !i3=5B Central Building, Liberty and 
West Streets, New York. 



PURE CONDENSED MILK 



■ PREPARED IN THE MOHAWK VALIEMHE FINEST GRAZING COUNTRY IN AMERICA 
1 FROM AB50LUTB.VPUREFRESHMILK.EVERT PACKAGE GUARANTEED.CORRESPONDEKCE 
ISOLICITED.-MOHAWK CDWDEHSEO MILK CO. ROCHESTERr N.Y. U.S .A, 



THE ARMSTRONG MACHINES, 

For Cutting Off and Threading Pipe. 




For Hand 

or Power. 
No. 1 cuts off 
and threads 
1 to 3 inch. 

No. 2 
cuts off and 
threads 1 to 
I inch 
No. 3 cuts off 



■IfcV 
Ml 



and threads 1 to 6 inch. 
Our aim is to make 

these machines a s good as 
our Stocks and Dies, which are universally acknowl- 
edged to be Til E BEST. BT Send for catalogue. 

THE ARMSTRONG MFC. CO., Bridgeport, Ct. 



WELL DRILLING MACHINERY. 

MAl,CFAOTUB£D BY 

WILLIAMS BROTHERS, 

ITHACA, N. Y., 

Mounted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
atalogue. 

ADDBESS 

Williams Brothers 

ITHACA, N. Y. 




INVENTORS' IDEAS 



put into practical 
working shape by 
MILIJREX <& D'AMOUR, 
Cor. John and dutch Streets, New York City. 

Machinists, Pattern and Model Makers. 



GAS ^GASOLINE ENGINES 

STATIONARY and PORTABLE. All Sizes. 
Dwarfs in Size, but 
Giants in Strength. 

Expense one cent an 
hour per horse power 
and requires but little 
attention to run them. 
Every Engine 
Guaranteed. Full 
part iculars f ree by mail 
Mention this paper 

VAN DUZEN 

BAS & 6AS0LINE ENGINE CO. Cincinnati, 0. 




BICYCLE 



TO BOYS AND GIRLS UNDER 18 I 

YEARS OF" AuE.ON EA3TCONDITIONS I 

WITHOUT ONE CENT OP HONEY, L 

Waiters Petri 0°., 834 DttrbornSL, Chicago ,111. 



FREE 



THE EVOLUTION OP COMMERCE.— 

ByGardlnerG Hubbard. An interesting paper, treat- 
ing of the origin of commerce and its gradual extension 
from the East, the part played in its spread by Rome, 
Venice and Genoa, Spain and Portugal, the Nether- 
lands. France and England, and the United States. 
Contained in Scientific American Supplement, No. 
855. Price lOcents. To be had at this office and from 
all newsdealers. 



HAVE YOU READ 

Experimental 



cience ? 



This new book, by Geo. M. Hopkins, is just what 
you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can afford to be without the kind of scien- 
tific information contained in this book. It is not 
only instructive, but entertaining. 




Over 700 pages : 680 fine cuts ; substantially and 
beautifully bound. Price by mail, $4.00. 

fW~Send for illustrated circular. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY, NEW YORK- 



ELECTRIC COAL CUTTERS. 

ELE0TEI0AL MINING APPARATUS OF EVERY DESCRIPTION. 

SEND FOR. ILLUSTRATED CATALOGUE [*I 2. 

THOMSON-VAN DEPOELE ELECTRIC MINING COMPANY, 
620 ATLANTIC AVENUE, BOSTON, MASS. 
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A New and Important Book on the 
Manufacture of Ink, the only 
one in the English Language. 
JUST READY. 

The Manufacture of Ink. 

Comprising the Raw Materials, and the Preparation 
of Writing, Copying and Hektograph Inks, Safety Inks, 
Ink Extracts and Powders, Colored Inks, Solid Inks, 
Lithographic Inks and Crayons, Printing Ink, Ink or 
Aniline Pencils, Marking Inks, Ink Specialties, Sympa- 
thetic Inks, Stamp and Stencil Inks, Wash Blue, etc., 
etc. Translated from the German of Sigmund Lehner, 
Chemist and Manufacturer, with additions by William 
T. Brannt, editor of the " Techno-Chemical Receipt 
Book." Illustrated. In one volume, 12mo, 230 pages, 
price $2.00. 

t&~ By mail, free of postage, at the publication price, to 
any address in the world. 

Contents.— I. Introduction. II. The Various Kinds 
of Ink. III. Writing Inks. IV. The Raw Materials used 
inthePreparationoi Inks containing Tannin. V. Chem- 
ical Constitution of Inks containing Tannin. VI. Direc- 
tions for the Preparation of Inks containing Tannin. 
VII. Logwood and Tannin Inks. VIII. Ferric Oxide 
Inks. IX. Alizarin Inks. X. Inks from Extractive Mat- 
ter. XI. Logwood Inks. XII. Copying Ink. XIII. The 
Hektograph and Hektograph Inks. XIV. Safety Inks. 
XV. Ink Extracts and Ink Powders. XVI. Preserving 
Agents for Ink. XVII. Change in the Color of Ink in 
Old Documents, and Methods of Making Faded Writing 
Legible. XVIII. Colored Inks. XIX. Metallic Inks. 
XX. Solid Inks (India or Chinese Ink). XXI. Litho- 

fraphic Inks and Crayons. XXII. Printing Ink. XXIII. 
nk Pencils or Aniline Pencils. XXIV. Marking Inks. 
XXV. Ink Specialties. XXVI. Sympathetic Inks. XXVII. 
Stamp and Stencil Inks. XX VIII. Wash Blue or Laun- 
dry Blue. Index. 

ty A circular sho wing the full table of contents of the 
above book sent free to any one who will apply. 

jy Our New Revised Descriptive Catalogue of Practical 
and Scientific Books, 68 pages, Svo, and our other Catalogues, 
the whole covering every branch of Science applied to the 
Arts, sent free and free of postage to any one in any part of 
the world who will furnish his address. 

HENRY CAREY BAIRD & CO. 

Industrial Publishers. Booksellers & Importers 
810 Walnut St., Philadelphia, Fa., V. !*. A. 



LARKIN'S BRASS AND J BON 
FOUNDER. 

A new and thoroughly revised edition.— Just Ready. 

THE PRACTICAL 




Why Not Move 



Nearer your best and biggest market — nearer your raw materials? 
Chicago is the greatest distributing point in America because of 
low railroad and lake freights everywhere; unrivalled location; belt- 
railways. Chicago Heights is the center of Chicago's manu- 
facturing district. Can't you come 



To Chicago? 



We'll show you Chicago Heights, and offer you strong induce- 
ments to locate there. We have the property, the men and the 
money — and mean business, If you're a manufacturer, affected 
by the new, changed conditions of doing your business, write us; 
we have a "way out." 

"Chicago's Beaten Path" is an illustrated and carefully-prepared booklet. Every 
manufacturer should have it. Send us your name and address. Here's ours: 

THE CHICAGO HEIGHTS LAND ASSOCIATION, 

(Get Our Bating) 

822-823 Chamber of Commerce, Chicago- 



OIL WELL SUPPLY CO. 

92 WATER STREET, 

Pittsburg, Pa., 

Manufacturers of everything needed for 

for either Gas. Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





A Treatise on Brass Founding, Moulding, the Metals 
and their Alloys, etc. By James Lark in, late Con- 
ductorof the Brass Foundry Department in the Penn 
Works, Philadelphia. A new revised and greatly 
enlarged edition. In one volume, 12mo, 400 pages. 
Price $2.50 by mail, free of postage to any address in the world 

Contents.— Among the most important and entirely 
new sections of this edition of this valuable and popular 
book are the following: Behavior of Metals and Alloys 
in Melting and Congealing; Malleable Iron Castings: 
Wrought Iron or Mitis Castings ; Manufacture of Steel 
Castings; Casting of Brass; Casting of Bronze; Bell 
Founding; Chill Casting; Castingwithout Core; Casting 
on to other Metals; Casting Iron and other Metals upon 
Lace, Embroideries, Fern Leaves and other Combustible 
Materials; Some Modern Bronzes. 

§3T Descriptive circular, gilding full table of contents of 
the above book, sent free to any one who will send his 
address. 

B3P~ Our new revised Descriptive Catalogue of Practical 
and Scientific Books, 88 pages, 8vo, and our Catalogue of 
Books on Steam and the Steam Engine, Mechanics, Ma- 
chinery, and Dynamical Engineering, List of Books on 
Electro-Metallurgy, Moulding, Founding, Pattern Making, 
Metal Working, etc., and other Catalogues, the whole cover- 
ing everp branch of Science applied to the Arts, sent free 
and free of postage to any one in any part of the world 
who will furnish his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers & Importers 
810 Walnut St., Philadelphia, Pa., U.S.A. 




SYLPH CYCLES ElSr 

Vibration overcome with- 
out complication, loss of 
Eower or ungainly features. 
Cighest grade in material, 
construction and finish. All 
usersdelighted. Investigate 
Agts.wantPd. Cata.free. 
CLECO., 16 G St.,Peoria,Ill. 



|J| CflTDIAITV Anmtenrs > beginners and an. 

[■LbU I HI If I I I interested in this science need 
the only paper devoted to its first principles. Illustrated. 
$1 a Year. 3 Mos. Trial 95«. Sample lOe. Addr. ELECTRICAL 
PROGRESS and Amateur Electrician, K. 612, Ravenswood. Ill 



DECORATIVE TREATMENT OF NA- 

tural Foliage.— By Hugh Stannus. An interesting course 
of lectures treating of the application of natural foliasre 
to decorative work ; elements of decoration ; botanical 
analysis treatment; disguised artificiality treatment; 
notes on symmetry; realism and conventionalism; se- 
lection; the aims in design; clearness of composition; 
naturalness of treatment; shapes and their decoration; 
application o r decoration to shape; parallelism; distri- 
bution; panels; borders; friezes; diapers; two methods 
of designing diameters; indefinite shit pes and forms: 
animals inTJonnection with foliage; value of natural fo- 
liage in ornamentation. With 38 illustrations. Contained 

in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 829. 

830, 831, 833 and 834. Price 10 cents each or 50 
cents for the series. To be had at this office and from all 
newsdealers. 



STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 
Metal Type Wheels, Dies, etc. 
SModel and Experimental Work. 
I Small Machinery, Novelties, etc., man- 
I uf actured by special contract. 

'New York Stencil Wks, 100 Nassau St., N. Y 




VANDUZEN MIT PUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Always in Order, never Clogi nor 
freezes. Every Pump Guaranteed. 

— lO SIZES.— 

200 to 12000 Gallom per Hour. 
Cost$7toft75«»eh. Address 

THE VANDUZEN & TIFT CO., 

" to 108 E. Swonl St., Cincinnati, 0. 



BATES ROCK & ORE BREAKER 

Capacity Dp to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of Hi eh Grade Mining 
Machinery. Send for Catalogues. 

GATES IRON WORKS, 

50 C 80. Clinton St., Chicago 

136 C, Liberty Street, New York, 
237 C, h ranklin St., Boston, Mass 





(araloque 
flME PRESS WORK 



T 



OOB.£!?OCEi5j r 
WOSSTYPt — — 

PHOTO ENGRAVING. 

- — ZINC ETCHIN6 




Our new General Circular " 
of all our work, is now ready, 
lars for estimates. 



8. A.," showing specimens 
Send stamp and partlcu- 



PERFORATORS OF ALL METALS 

For Cotton, Oil and Rice Mills, Sugar Houses, Distilleries, Phosphate and Fertilizer 
Works, Mining and Concentrating, Gas and Water Works, Elevators, Threshers, Sepa- 
rators, Corn Shellers. and all kinds of Grain Cleaning Machinery. Heavy flteel and Iron 
Plates and Cylinders for Screening Ore, Coal, Stone. For Filters, Strainers, Ventila- 
tors, Oil, Gas and Vapor Stoves and all special purposes. Special sizes for Coffee Clean- 
ing and Roasting Machinery. Perforated Tin and Brass. 
The Harrington & King Perforating <J©., Chicago, and 284 Pearl St.,N.Y 

IDE AND IDEAL AUTOMATIC ENGINES. 
WlilTMYER PATENT FUIt>ACE. 
TANDEM AND CROSS COMPOUND ENGINES. 
BOILERS OF EVERY DESCRIPTION. 

Manufactured by HARRISBURG FOUNDRY AND MACHINE WORKS Harrisburg, Pa., U. S. A. 




STEAM ROAD ROLLERS. 



tMAGK LANTERNS 

With Oil lamps have no equal 



CHUCKS. 



Catalogue No. 12, lust issued 
With over 4C new illustrations 



sent f ree. Address. 
The Cnshmau Chuck Co., Hartford, Conn. 



L. MANASSE 

38 MADISON ;■ CHICAGO ILL 



Perfect Newspaper File 

The Koch Patent File, for preserving Newspapers, Mag- 
azines, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
SCIENTIFIC AMERICAN" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN & CO., Publishers Scientific American. 




TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has wben he ad- 
vertises in the Scientific American. And do not let 
the advertising agent influence you to substitute some 
other paper for the Scientific American, when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
ihe Scientific American. 

For rates see top of first column of this page or ad- 
dress MUNN & CO., Publishers, 

361 Broadway, New York. 



ON BALANCING MARINE ENGINES 

and the Vibration of Vessels.— By A. K. Yarrow. A 
study of the laws that govern the vibration of high 
speed steamers, and the possibility of avoiding it. With 
11 illustrations. Contained in Scientific American 
Supplement, No. 857. Price 10 cents. To be had at 
this office and from all newsdealers. 



l «ff~SEND FOR CATALOGUE. 

ICOMBI-NATION SAFETIES, with Rubber Tim. 
" * 'luards, Br*ko and Tool Bag. 

T4CTOBY PRICK. OB* TWCK. 

k 22-Sneh,Boja**Girls'tl800..|10 80 
1 24-inch, Boys' * Girls' 36 00... 21 00 
j2G-inch,Boja'ftUirla* 40 (*'... 24 00 
f 28-inoh, / Ball v 76 00... 40 00 
SO-lnch, V. Bearing!,/ 110 00... 64 40 

_ 80-inch, Gnats' " 00 00... 46 00 

SO-lnch Dunlop Pneumatic, 2-ineh Tires.... „ 160 00 . 90 00 

E. C. MEACHAM ARMS CO.. ST. LOUIS, Ma 




WHAT ELECTRICITY IS —BY W. W. 

Jacques. An interesting discussion of the subject, illus- 
trated with some new experiments. Contained in Scien- 
tific American Supplement, No. 857. Price 10 
cents. To be had at this office and from all newsdealers. 



i AIjUMINUM \ 

< In all shapes. Manufactured by \ 

X Cowles Electric Smelting and Aluminum Co-, < 
^Correspondence solicited. LOCKPORT, N. Y.<J 



A CONNECTICUT PEACH ORCHARD. 

—By J. H. Hale. An interesting description of a fsirm 
on which 16.000 bushels of peaches are obtained from 35 
acreB. Contained in Scientific American Suhim.k- 
mknt, Noe. 7#i«l and 770. Price 10 cents each. To be 
had at this office and from alt newsdealers. 




ARTESIAN 



Wells, Oil and GasWells, drilled 
by contract to any depth, f rom&O 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1,000 feet. 
Write us stating exactly what is 
required and send for illustrate 

._. ___ ed catalogue. Address 

P1KKCE ARTESIAN & OIL WELL SUPPLY CO., 
80 Beaver Street, New York. 



THE PREMIER CAMERA 




IS THE BEST IN MARKET. 

Simple of Manipulation. 

Plates or Films are used. 

The Shutter is always set. 

PRICE $18.00. 

Send for Catalogue and copy o f Modern Photography. 

We make All kinds of Cameras. 



ROCHESTER OPTICAL COMPANY, 

14 S. "Water St., ROCHESTER, N. Y.' 



PROPOSALS. 



NOTICE TO ARCHITECTS. 

T^HE Honorable the Chief Commissioner of Landsand 
x Works hereby invites Architects to submit, on or 
before the 30th September next, (competitive J plans and 
estimates of cost for the construction of certain Pro- 
vincial Government Buildings. 

Particulars of competition and further information 
can be obtained from the undersigned. 

W. S. GORE, 
Deputy Commissioner of Lands & Works. 
Lands and Works Department, 

Victoria, B. C, 16th June, 1892. 



TT S. ENGINEER OFFICE, BOSTON, MASS., JUNE 
X - J * 25, 1892.— Sealed proposals, in triplicate, will be re- 
ceived at this office until noon of July 25, 1892. for the 
delivery of eighteen thousand barrels of American hy- 
draulic cement, at Fort Warren, Boston Harbor, Mass. 
Attention is invited to the Acts of Congress, approved 
February 26, 1385, and February 23, 1887, vol. 23. page 332, 
and voL 24, page 414, Statutesat Large. For full infor- 
mationapply to S. M. MANSFIELD, Lieut.-Col. of En- 
gineers. 



NOTICE TO CONTRACTORS. 

MAYOR'S OFFICE, ASHEVILLE, N. C, JUNE 30th, 
1892.— Sealed proposals will he received by the Mayor 
and Joint Board of the City of Asheville, N. C, at this 
office, until 3 o'clock p. m. on the 1st day of August, 1892, 
for furnishing and setting up in the Pump House, on 
the Swannanoa River, one steam pumping engine and 
boiler, capacity 1,000,000 gallons in 24 hours; one power 
pump and water wheel, capacity 750,000 gallons in 24 
hours; also for furnishing and laying about three miles 
of 16 inch water pipe. Plans can be seen and specifica- 
tions obtained at the office of the City Engineer, Ashe- 
ville, N. C. C. D. BLANTON, Mayor. 
B. M. LEE, City Eng, 



TT S. ENGINEER OFFICE, CUSTOM HOUSE, CIN- 
u • CINNATI, OHIO, July 11, 1892.— Sealed proposals 
for furnishing cement, lumber, tie rods and washers re- 
quired for lock and movable dam No. fi. Ohio River, near 
Heaver, fa., will be received at this office until 2.30 p. m. 
August 1, 1892, and then publicly opened. Specifications, 
blank forms and all available information will be fur- 
nished on application to this office. 

AMOS STICKNEY, Major of Engineers, U- S. A. 



j>EfiyvN c S, MAcHJtfit works. 

„ DEFIANCE.OHIO.U.S.A. 

'+-^ BUILDERS OF ^f 

J! x HUB,SP0KE; x i 
WHEEL,BENDING, 
WAG0N,CARRIAGE 
V~AND HOOP -^ 
I MACHINERY, i 

r. SEND FOR CATALOGUE. 




nCALCNESS & HEAD NOISES CURED 

li r >>■ by Peck's Invisible Tubular Bar Cushions. Whisi.erB 
■ r—rii heard. SucceBsfulwhenallremedlesfail. SoldrncC 
only by F. Hiscox, 86S B'way, N. Y. Write for book of proofar KtL 



OPTICAL PROJECTION OP OPAQUE 

Objects.— By Geo. M. Hopkins. Description of a few 
ways of projecting opaque or solid objects in their natu- 
ral colors, and greatly magnified, upon a screen by means 
of the optical lantern or megascope. With 7 Illustra- 
tions. ContainRd in Scientific American Supple- 
ment, No. 847. Price 10 cents. To be had at this 
office and from all newsdealers. 




WOOL WASHERS, 

WARP DYEING AND SIZING MACHINES, 

PATENT RUBBER COVERED SQUEEZE 

ROLLS, 

POWER WRINGERS FOR HOSIERY AND 

YARN DYEING, 

DRYING AND VENTILATING FANS, 

WOOL AND COTTON DRYERS, Etc. 

_ Catalogues free. 

CEO. P. CLARK 

Box *" Windsor Locks, Conn. 




Pneumatic Tire Bicycles. 

Every One Guaranteed. 

Send for Catalogue. 

W Abciiih Wanted. 

KIRKW00D, MILLER & CO. 

16 South St., Peoria, HI. 



WHAT TO PLANT ON THE HOME 

Grounds — By Prof. J. U. Budd. An enumeration of the 
shade and ornamental trees, shrubs and small fruits 
suitable for planting in the vicinity of dwellings. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 

853. Price 10 cents, To be had at this office and from 
all newsdealers. 



BERLI1T BLUE 

VITRIFIED BRICK. 

An Indestructible product, impervious to water and 
acids, for room linings and flooring. Especially useful < 
in chemical works for lining Digesters. j 

NEW YORK BRICK AND PAVING CO.,! 

SYRACUSE, N. Y. I 



roofMi»i 

| NarraganseitMacCo, 

' BOX 1008 Providence.R.I. 



THE BESTLOOSE PULLEYOILER 
IN THE WORLD. 

VANDUZEN PAT. L. PUL. OILER 

Keeps Pulley oiled 3 to 4 weeks with one 
ailing. Cost 25, 30, 40, 50, 65 and 85 cents 
each. Send Price and TRY ONE. 
State diameter aod speed o f Pulley. Will 
send Catalogue free. Mention this paper. 
iTheTAHDUZEN&TIFTCO.CInelnutl.O.U.S.A. 



WATER 

Send for our fine 
large PAMPHLET 



JAMES LEFFEL & CO., 

SPRINGFIELD, OHIO.U.S.A. 

WHEELS 



And all Fancy Woods. 

TEAK FOR YACHTS, SPANISH CEDAR 

FOR SHELLS, etc. 

THE E. D. ALBRO CO., 

Eastern) 200 Lewis Street, )»._„ vnrb tt q a 
Branch,} Ft. B. 6th St., ' J New York, U. S. A. 

H. T. Bartlett, Mg'r. F. W. Honebkamp, Ass't Mfc'r. 

(Mills, Cincinnati, O.) 




THE SIMPSON 

STORAGE BATTERY. 

$1.25 each cell. 1, 2, 3, or 4 cell 

in oak case, $> 1 . 2£> per cell . 

E. M. F., 2 3-10 volts. Capacity, 20 

ampere hours per cell. 

Can be charged with gravity 

liatterif'N. 
For lighting small incandescent 
lamps, running motors and expe- 
rimental work. 

SIMPSON ELECTRIC MEG. CO. 

39-41 W. Wiishinston St.. 

CHICAGO. 



FRUITFUL ^INVESTMENTS" 

1 A new form of 8 per cent. Investment, 
[ based, on irrigated fruit lauds of Colorado. 

Guaranteed by National Bank. For full 

particulars address 

' JheDeltaGountyFauitUndsCoI Denvf.h,Colo. j 
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'IWdpertisements. 



Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion .... $1.00 a line 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



Vi 




TUe IDESlNrSHUEOIR-E, 

"The world's greatest Typewriter," now contains all the con- 
templated improvements, and should be examined before pur- 
chasing any other. Highest standard. Invented, owned and 
controlled by men having had fifteen years' experience on type 
bur machines. It is built with a special view of simplicity, 
strength, durability, high speed, ea:>y action, permnnent align- 
ment, and is most convenient. Two interchangeable carringes 
for manifolding and letter writing. Steel throughout. Standard 
key-board, with shift key for cupitals. A hoard of experts appointed 
by the Government to examine and receive bids on the best machine unani- 
mously reported that the " Densmore" contained more points of excellence 
than any other, and that it was the best machine of all. We will appoint a 
reliable dealer in unoccupied territory as soon as possible, and in the meantime 
Will ship machines on approval to parties having a good commercial rating. 

DENSMORE TYPEWRITER CO., 202 Broadway, N. Y. 
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OVERMAN WHEEL CO. 

BOSTON. WASHINGTON. DENVER. SAN FRANCISCO. 

A. G. SPALDING & BROS., Special Agents, 

CHICAGO. NEW YORK. PHILADELPHIA. 



XT S£SX2X£ IE* OXK7* JCJFt? 

We can supply it with the 

Motor of the 19th Century 

% to 70 horse power. 

Cost about one cent an hour to 

each indicated horse power. 

" hi worth, not size, my value lien." 

What others think of me is stated 

in catalogue. 

CHARTER GAS ENGINE CO. 

P.O. Box 148. sterling, 111. 




95 MILK ST., BOSTON, MASS, 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders easu 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



KODAKS. 



Regular 

Junior 

Folding 

Daylight 

Ordinary 



T A style 
I for t 



les and lizes 
the season of 
1892, 

$6.00 to $65.00. 



Latest improvements, registers for ex- 
posures ; glass plate attachments ; daylight 
loading, etc , etc. Send for catalogue. 

THE EASTMAN COMPANY, 

Rochester, N. 7. 



The Belknap Little Giant Water Motor 

— Best Water Motor, most powerful and 

efficient machine on the market. 

Electric Motors and Dynamos. 

Combined Water Motors and Dynamos. 

Cyclone Coffee Mills for Grocers' use. 

Combined Motor and Mill in one case, 

run by water or electricity. 

Write for Circulars. 

BELKNAP MOTOR CO., 

23 Plum St., Portland, Maine TJ. S. A. 

Fine Taps, Dies, Reamers, etc. 




"Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 




GRAVES 



[ELEVATORS. 



Important Improvements.* 

All the Essential Features greatly perfected 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in lOsecondswithout soiling the hands 
The Smith Premier Typewrite* - Co , Syracuse, N. Y.. U.S.A. 

t&~ Send for Catalogue. 
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-inSHTWING- 



Lightning; and Green River Screw Plates. 

Tap Wrenches, Bolt Cutters, Hand and Power Drilling 

Machines, Punching Presses, and other 

Lahor Saving Tools. 

WILEY & RUSSELL MFG. CO., Greenfield, Mass. 

Send. for X*w Catalogue. 



copptR. Tuats. '^< 

3W.U BRASS BRASSWRt 



LIFE SAVING DEVICES— A COL- 

lection of suggestions of devices for communicating 
between the shore and stranded vessels, offered to the 
London Daily Graphic by various correspondents. With 
T3 illustrations. Contained In Scientific American 
Supplement, Nos. 848. 849, 850, 851, 85'2, 
854 and 861. Price 10 cents each, or 70 cents for the 
series. To be had at this office and from all newsdealers 




BARNES' 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has these Great Advantages: 
The speed can be instantly changed from to 1600 
without stopping or Bhifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range— a won- 
derful economy in time and grea t saving in drill 
breakage. Send for catalogue. 

W. F. & JN0. BARNES CO., 
1999 Ruby St,, - Rockford, 111, 




The Shipman Automatic Steam Engine 

1, 3, 4, 6 and 8 HORSE POWER, SINGLE. 

8 and 'i'i HORSE POWER, COMPOUND. 
\t3f Insurance Not Affected. 

STATIONARY AND MARINE. 

t&~ For -A.11 Small Power Work. 
'SHIPMAN ENCINE CO. 200 Summer St., Boston, Mass. 



A Woman's Pride 

is a beautiful watch :— fine 
enamel dial, with Arabic fig- 
ures; the case, of coin-silver 
or fourteen-karat gold filled, 
and exquisitely engraved : 
This is the ladies' style of the 
new QUICK = WINDING 

"Water bury." 
Jeweled movement; A war- 
ranted time-keeper. A gem 
to be proud of. 

A men's style also is made. 

Far superior to any cheap Swiss 
watch, though equally low-priced. 

Your Jeweler sells it. 3 




ATENTS! 

MESSRS. MUNN & CO., In connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 
In this line of business they have had forty-Jive years 7 
experience, and now have uneqniled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements. 
Assignments, Rejected Cases. Hints on the sale or 
Patents, etc. 

We also send, free of charge* a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 

MUNN tfc CO., Solicitors of Patents. 

|361 Broadway, New York. 
BRANCH OFFICES.— No. 622 and 624 F Street, Pa- 
cific Building, »ear 7th Street, Washington, D, C. 



THE SQUARING OF THE CIRCLE.— 

By Hermann Schubert. A historical sketch of the pro- 
blem from the earliest times to the present day. Uni- 
versal interest in the problem ; nature of the problem ; 
historical attempts; proof that the problem is insol- 
vable. Contained in Scientific American Supple- 
ment, Nos. 852 and 853. Price 10 cents each. To be 
had at this office and from all newsdealers. 



COMPfSf^TER, 

Send for Circular. f!&T7Wg. 



Figures all Examples. Ke> 
operated. Rapid. Accurate 
Relieves mental strain. 
fg. Co., 52-56 Illinois St. Chicago 



Si Ml Q Wanted 50,000 Sawyers Q Jk ia# A 
n wW O and Lumbermen to O #% If ?% 
A send us their full address for a copy of Em- _ 
erson's 0T Book of 5>A WS, new 1892 edi- A 
tion. We are first to introduce NATURAL *r^ 
WGa s for heating and tempering Saws with i«i 
wonderful effect upon improving their qua- W 
__ lity and toughness, enabling us to reduce 
O prices. Address EMERSON, SMITH O 
O *fe CO. (Limited), Beaver Falls, Pa. O 



F. A. SINCLAIR'S 

Common Sense Chairs, Settees, and Rockers 

Are Just what 
their name im- 
plies. You cannot 
buy more sensi- 
ble, easy seats. 

Ask your dealer 
for them, or send 
stamp for Cata- 
logue to 

F. A. SINCLAIR, 

MOTTVILLE, 

Onondaga Co'nty, 

N. Y. 

Special low freight to all parts of the United States. 




Fireside Comfort for Two. 
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{BUSINESS! 

. Bicycle Dealer : — A bicycle will, be better ' 
for you than a horse. It doesn't eat anything. 
Frugal Merchant : — (not entirely convinced) 
— No, it won't eat anything, but I'm afraid 
it'll give me a thundering big appetite. — Chi- 
cago Tribune. ' 

The moral is yours — so's a Colum- , 
bia bicycle — Business men, the 
Pope Mfg. Co. offer you health and 
happiness, clear headedness, reno- 
vated money-making brains — 221 
Columbus Ave., Boston. 
| I I I I I I I I ■ I ■ | ■ I I | I I ■ I ■ I ■ 



OiJpECRANDALL PACKING Co. 

^' -I" 1° r*r, MANUFACTURERS OF „ p 

-HEs J? CRANDALLS PATENT PACKINbb, 

<->: it" Jo IWROVEDF0R 3TEAM.WMER KAMMONW 



- , NEW YORK I3E LIBERTY ST 
3a CHICAGO 28 SOUTH CANAL ST 



PALMYRA MY 



A GENTLEMAN'S LAUNCH. 




YOUR OWN ENGINEER. 

Launches 19 to 60 feet in length, with automatic ma- 
chinery. No Smoke. No Engineer. 
No Danger. No Dirt. 

PADDLE YOUR OWN CANOE. 

Canoes, Family Row and Sail Boats. Fishing and Hunt- 
ing Boats. Manufactured by 
THOTWAS KANE & CO., Chicago, 111. 

t^T Send for Catalogue, specifying line desired. 



TANITE 



Emery, 

Emery Wheels, 
Emery Whetstones, 
Grinding Machines, 
Knlte Sharpeners. 
Knife Grinders. 



The Tanite Co., 

STROUDSBURG, PA. 
161 Washington St.. New YORK. 




GARFIELD 



99 



Double 

Jet 
Injector. «nur 



Locomotive Injector. 
Automatic Injector* 
Double Jet Injector 
and Ejector. 

Best Boiler Feeders known 
for Hot or Cold Water Lifting 
or taking water under pres- 
sure. |^~ Send for Price List, 
The Garfield Inj eetor Co., Mfs. 
P. O. Box 69, WAD9WORTH, OHIO 



GENERAL ELECTRIC CO. 

INCANDESCENT AND ARC LICHT PLANTS. 

Stationary and Railway Motors.— Lamps.— Cables.— Safety Devices. 

DISTRICT OFFICES. 

Canadian Edison Building, 77 Bay St., Toronto, Can. I Pacific Coast. .Edison B'ldlng, U2 Bosh St., 8. Fran., Cal 

Central 173 & 175 Adams St., Chicago 111. \ n „ 

Eastern Edison Building, Broad St., New York. Paciflc Northwest... Fieischner Building, Portland, Ore. 

New England 26 Otis St., Boston. Mass. Rocky Mountain Masonic Building, Denver, Colo. 

Mexican and South American Department Edison Building, Broad Street, New York 

European Office u Victoria Street, Westminster London, S.W., England. 



NEW MAIL 

$100 

Cushion Tires, Tangent Spokes 
With Pneumatic Tires, $120 

Also $135 and 1150 patterns. 

" Lady's pattern $100 

" Boy v s New Mail 60 

Handsomest and best Diamond 

Safety. Send for Catalogue 

and Second-Hand List. 

ffm. Head & Sons, 107 Wash'toa St. Bo8ton,lias8 



THE 





ESTABLISHED 1846. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year* I n eluding Postage. 
Weekly— 52 Numbers a Year, 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity.Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription. — One copy of the SCIEN- 
TIFIC American will be sent for awe near— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN ifc CO., 361 Broadway, New York. 



THE 

jfritntffir %mxim Supplement 

This Is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement Is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering. 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement, 

Price for the Supplement for the United States and 
Canada, $5.00 a year; or one copy of the Scientific Am- 
erican andonecopy of the Supplement, both mailed 
foroneyearfor$7.00. Singlecopies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN &. CO., 361 Broadway, New York, 



guitdittfl (Mtton. 

The Scientific American Architects' and 
Builders' Edition is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary hook pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings tn 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 BroBdwRv. New York. 




PRINTING INKS 

The Scientific American is printed with CHA8. 
BNEU JOHNSON 4 CO.'S INK, Tenth and Lombard 
8t* ..Philadelphia, and 47 Bom St.,opp. Duane.Now York 
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